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EP 0 563 384 A1 
(£) URACIL DERIVATIVE. 

© Compounds represented by general formula (1), a process for the production thereof a method of killinn 
fZt°mT IZtZs 9 ^ rrV nd 3 ™**» -'^"9 the same Ttot^Z^Z 
epTesenS H C to r? ,' r . ? J?* " C ' t0 ° 3 ha '° a,kyl: R2 re P resents C < to * haloalkyl; R3 
Zesente H ' ha ooen n.t^ * ' v ha,0a,k,y • CH2 ° H ' ha '° 9en 0r nitro; R * re P resents H » halogen R* 
SqTS5 C, to C 7 r y T°^ reP , reSentS ° ° r S: and ° a and Db re P resent each independently H Cl 

Da and Db reor^nt h f " ' 3 t0 P! CyC ' 0a,ky1, ° 2 t0 08 alkenyl - etc ' P rovided that tn « cases where both of 

a hiah hS.2E?2U " 6XClUded - Th6Se com P° unds scarca 'V inf'ict chemical injury on crop and have 
a high herbicidal effect on various weeds even in small doses. 

** ** (I) 
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<Technical Field) 

This invention relates to a novel uracil derivative and a selective herbicide containing the derivative as 
an effective ingredient. 

5 

{Prior Arts) 

Many herbicides have heretofore been practically used in order to protect sugar important crops such 
as rice, soybean, wheat, corn, cotton, sugar, beet, etc. from weeds and to enhance productivities of these 

10 important crops. These agents may be roughly classified into three classes depending on application loci, 
i.e. the agent for upland field, the agent for paddy field and the agent for non-cultivated field. Further, each 
class can be classified to a soil incorporation treatment type, a pre-emergence soil treatment type, a post- 
emergence treatment (foliar treatment) type, etc., depending on methods for application of the agents. 

In recent years, accompanying with a worldwide increase in population, it is clear that the productivities 

75 of the important crops have influence to food economy in respective countries. Accompanying with these 
changes, it is unavoidable that the form of conventional agriculture will be changed toward the 21th century. 
Actually, to provide for persons engaged in agriculture a herbicide which can economically and efficiently 
kill or control the weeds which may be obstacles to crop cultivation becomes increasingly necessary than 
before. 

20 Such a herbicide is required to have the following requirements: 

(1) it has a high herbicidal effect with a low amount (particularly in view of environmental protection, it is 
necessary to kill the weeds in the applicatin amount as low as possible); 

(2) it has a suitable residual effect (in recent years, it has become a problem that the agent remaining in 
soil for a long period damages succeeding crops, thereby it is important to show the suitable residual . 

25 effect after application); 

(3) it promptly kills the weeds after application (after a short period from a chemical treatment, next crops 
can be seeded and transplanted). 

(4) a frequency of its application is fewer (for a person engaged in agriculture, it is important to make the 
frequency of a complicated work for controlling the weeds as fewer as possible). 

30 (5) its spectrum of controlling the weeds is wide (it is desirable that the agent is capable of controlling 
weed species of different characteristics such as broad leaf weeds, grassy weeds, perennial weeds, etc. 
with the single agent). 

(6) it is applied according various methods (more potent herbicidal effects can be obtained by combining 
a soil treatment effect, a foliar treatment effect, etc.). 
35 (7) it shows no damage which causes problems against the crops (the agent which can selectively kill 
only weeds is preferred in the cultivated field where the crops and the weeds mixedly exist). 
On the other hand, it has been known that specific compounds of uracil derivative show herbicidal 
activities. For example, bromacil has been described in The Pesticide Manual, 8th Edition, p. 89, The British 
Crop Protection Council (1987), etc. as one of the herbicide having an uracil structure. 
40 Further, it has also been known that the following aryl uracil derivatives have the herbicidal activities. 
For example, the compound represented by the formula: 
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in which 

R 1 represents hydrogen, C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, C2-6 alkoxyalkyl, formyl, C 2 -6 alkanoyl 
or C2-6 alkoxycarbonyl; 

R 2 represents hydrogen, Ci- 6 alkyl, C 2 -« alkenyl, C 2 -* alkynyl orC2-6 alkoxyalkyl, 
R 3 represents halogen or nitro, 



BNSDOCID: <EP 



05 633 84 A 1 I > 



EP 0 563 384 A1 



R 4 represents hydrogen or halogen, 

R5 re P res ®" ts n y dr ogen. halogen, C,- 4 alkyl, chloromethyl, bromomethyl. hydroxymethvl fC, * 
alkoxy)methyl, (C,- s alkylthio)methyl, cyano, nitro or thiocyanato nyaroxymetnyl, (C,- 5 

R 6 represents hydrogen, C,- + alkyl or C,- 4 fluoroalkyl, and alternatively R* and R' represent tri- or 



optionally substituted by Ci - 3 alkyl, and 
X represents oxygen or sulfur, 



10 



15 



flnH V t *2f (l) when RS represents fluorine, R* necessarily represents ft -4 alkyl or ft-* fluoroalkyl 
and (I.) when R* represents cyano, R G necessarily represents hydrogen or ft-, alkyl and X neSSSl 
represents oxygen, and a salt of the compound wherein FH and/or * represent hydrogen 
Applicat.cn La,d Open No. 61-221178 <- U.S. Patent No. 4,746,352, U.S Patent No. 4 760 S 
a compound of the formula: ;J * 




25 



in which 

FT represents hydrogen, Cw alkyl, C,- 4 haloalkyl, formyl or Ca-s alkanoyl. 

R represents an ether group, or a residue containing (thio)carbonyloxy group or sulfonvloxv orouo th* 
resrdue be.ng directly bonded to a benzene ring A through oxygen atom, suitony.oxy 9'°up, the 

30 R3 represents halogen or cyano, 

R* represents hydrogen or halogen, 

R 5 represents hydrogen, halogen or Ci - 4 alkyl, 

and T Cl ~ 4 a ' k ^' °u C ' "* ha,0alkyl ' an< * altema « v «'y * and ff represent tri- or tetramethylene 

35 ^^si^zt^r^ hydro9en [japanese patent App,ication uid 

formula? ^ ° 3 °' °* alkyny,eno1 ethers of 3-aryluracil represented by the following 



40 



45 




so in which 

R 1 represents ft- 8 alkyl, C 2 - G alkenyl, C 2 - G alkynyl, C 2 - 8 alkoxyalkyl 

R6 

ss / 

- (CH2) m -0-N=C 

\ 

R7 



or 
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group, 

R 2 represents halogen or cyano, 
R 3 represents hydrogen or halogen, 
R* represents hydrogen, fluorine or Ci -4 alkyl, 
5 R 5 represents C1-4 alkyl or C1-4 haloalkyl, 

and alternatively R 4 and R 5 represent tri or tetramethylene, 
R G and R 7 each independently represents C1-4 alkyl, 
m is 1 or 2, and 

X represents O, O-C(O), 0-C(0)-0 or C(0)-0 [Japanese Patent Application Laid Open No. 63-107967 
10 (= U.S. Patent No. 4,812,164)]: 

compounds diclosed as an aryluracil derivative in Japanese Patent Application Laid Open No. 54- 
147923 (= U.S. Patent No. 4,266,056, U.S. Patent No. 4,338,318), WO/89-03825, U.S. Patent No. 4,927,451, 
U.S. Patent No. 4,941,909, etc. may be mentioned. 

There have been desired to provide an aryl uracil compound which promptly show high effect against 
75 many kinds of weeds including perennial weeds in an extremely low application amount and have the 
suitable residual effect with substantially no damage against important crops according to either of the soil 
treatment method or the foliar treatment method. 



disclosure of the Invention) 

We have been studied in order to develop a herbicide showing selectivity against important crops, 
having excellent herbicidal effect against many weeds in a low application amount, and having both of soil 
treatment and foliar treatment effects. And as the result, we have found an uracil derivative (hereinafter 
referred to the compound of the present invention) represented by the formula (1): 



i 



30 




in which 

R 1 represents a hydrogen atom, a C1 to Cs alkyl group or a C1 to Cs haloalkyl group; 
R 2 represents a C1 to Cs haloalkyl group; 
40 R 3 represents a hydrogen atom, a C1 to Cg alkyl group, a C1 to Cg haloalkyl group, a hydroxymethyl 
group, a halogen atom or a nitro group; 

R 4 represents a hydrogen atom or a halogen atom; 

R 5 represents a hydrogen atom, a halogen atom, a nitro group or a cyano group; 

X represents an oxygen atom or a sulfur atom; 
45 D a and Di> each independently represents a hydrogen atom, a C1 to Cs alkyl group, a C1 to C6 
haloalkyl group, a C3 to Cs cycloalkyl group, a C3 to Cs cycloalkyl(d to C4)alkyl group, a C2 to Cs alkenyl 
group, a C3 to Cs alkynyl group, a C2 to Cs haloalkenyl group, a C3 to Cs haloalkynyl group, a C3 to Cs 
halocycloalkyl group, a C 3 to Cshalocycloalkyl(Ci to C4)alkyl group, CH(OH)CCl3, 

Ar in which Ar represents a phenyl group or a naphthyl group each of which may be substituted by one or 
50 two or more substituents, 

-L 1 -Ar in which Ar has the same meaning as above, and L 1 represents a d to Ce alkyl chain, a O2 to C6 
alkenyl chain or a C2 to C6 alkynyl chain each of which may be branched, 

Het in which Het represents a 5-membered heterocyclic residue, a 6-membered heterocyclic residue or a 
fused heterocyclic residue each of which contains, as a ring constituent atom, at least one atom selected 
55 from a sulfur atom, an oxygen atom and a nitrogen atom and may be substituted by one or two or more 
substituents, 

-L^Het in which Het and L 1 have the same meanings as above, 

-L 2 -D 52 in which D 52 represents a hydrogen atom, a Ci to C 2 o alkyl group, a C1 to C 20 haloalkyl group, a C 3 

5 
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to Qb cycloalkyl group a C 3 to Cs cycloalkyl(C, to C^alkyl group, a C. to C* alkenyl group, a C 3 to Q 

a C to 9 C°Z«^ t0 |1 , ( 1 / ; al0a, i e ^ y, ° r0UP ' 8 ° 3 t0 08 hal ° a,kynyl 9 rou P" a C * to ft halocycloalky group, 
a C 3 to C 8 halocycloalkyl(C, to Chalky! group, a C, to C* alkoxy(Ci to C*)alkyl group 

mi k h3 ?K the Same meani " 9 35 ab ° Ve)> " U " Ar 9roup (Ar and U have the same m eanings as above), Het 
Het has the same meaning as above) or -L'-Het (Het and U have the same meanings as above) and L 2 

ToS S ^h'Sf t " S ?"' " S(0) '' ' S -' - 0 '' ' C(0) °-' - C( ° )S -' - C(S) °-' - C < S ) S - or " C(0)C(0)o! 
-L -O-D in which D 32 has the same meaning as above, and L 3 represents a C, to C 6 alkyl chain, a C* to 
C* a keny chain or a C, to C* alkynyl chain each of which may be substituted by one or two or mo e 

orouo Tc to"? "2j£ *Z ™ y be Se,eCted fr ° m a C ' to C * alkyloxycaZw 

Z Z h «, Y 9r ° UP ' 3 01 *° C+ alk ° xy(Cl t0 C *> alk y' 9 rou P- a c < to c * a 'kylthio group, 

Ar (Ar has the same meaning as above), -U-Ar (Ar and U have the same meanings as above), Het (Het has 

thesame m ean,ngasabove)and-U-Het(HetandUhavethesamemeaningsasabove), * 
-L 3 -S-D 32 in which D 32 and L 3 have the same meanings as above 
-L 3 -C(0)-D 32 in which D 32 and L 3 have the same meanings as above 
-l^-C^-D 32 in which D 32 and L 3 have the same meanings as above' 
-L 3 -C(0)0-D" in which D 52 and L 3 have the same meanings as above 
-O-lACtOO-D 32 in which D 52 and L 3 have the same meanings as above 
-L 3 -C(0)S-DS 2 in which D 52 and L 3 have the same meanings as above 
-0-L 3 -C(0)S-D 52 in which D 32 and L 3 have the same meanings as above 

20 iXyi gro?p, in WWCh 53016 meanin9S 33 3b0Ve 3nd D " represents a hydr °9 en atom - a °i to 

Loalk^ 3 Cl t0 06 3lk0Xy 9rOUP " 3 01 t0 06 a,ky,Carb0 " y ' a Ci to Cs 

L°,\H 06 alkoxycarbon y' 9 rou P- a C, to Ce alkylsulfonyl group, a C, to C 6 haloalkylsulfonyl group, Ar (Ar 
has the same meaning as above), -U-Ar (Ar and U have the same meanings as above), -C(0)-Ar Ar has 
the same meaning as above), -C(S)-Ar (Ar has the same meaning as above? or -S0 2 -Ar (Ar hi the same 

ITtormls ^ 7 3nd f ern w tiVe,y ^ t096ther With 3 nit °9 en atom to which they arched 
ZVZZL * f ^ ^ 9 ' and thS ri " 9 constituent atoms are selected from a carbon atom, a 

nitrogen atom, an oxygen atom and a sulfur atom 
so -C(S)-ND"D53 i n wnicn D 5 2 and ^3 have tne same meanj as abovQ 

-L 3 -C(0)-ND"DS 3 in which D 52 , D 33 and L 3 nave tne same meanj as ' above 
-LM^SJ-ND^D 33 in which ^ ^3 and L3 have the same meanj as ^ ' 
-SOz-ND^D 33 in which D 52 and D 53 have the same meanings as above, 
-S020-D 53 in which D 53 has the same meaning as above, -S0 2 0-Si(CH 3 )3, 
-S02-L 1 -Si(CH 3 ) 3 in which L 1 has the same meaning as above, -SO2CH2SO2CH, 
-P(0)(OD 32 )(OD 33 ) in which D 52 and D 33 have the same meanings as above 
-P(0)(OD 32 )(SD 33 ) in which D 32 and D 53 have the same meanings as above' 
-PfOXOD^D 33 in which D 32 and D 33 have the same meanings as above 
-P(0)(SD 32 )D 33 in which D 52 and D 53 have the same meanings as above 
-PtSXOD^XOD 33 ) in which D 32 and D 53 have the same meanings as above 
-P(S)(OD 32 )(SD 33 ) in which D 32 and D 33 have the same meanings as above' 
-P(S)(OD 32 )D 33 in which D 52 and D 33 have the same meanings as above ' 
-P(S)(SD 32 )D 33 in which D 32 and D 53 have the same meanings as above 
-L 3 -P(0)(OD 32 )(OD 3 3) in which D S2 , D 33 and L 3 have the same meanings as above 

^£ )(OD L )(S <f 3) Which DS2 " 053 and 13 nave the same ™anings as above. 
-L 3 -P(0)(OD 32 )D 33 in which D 32 , D 33 and L 3 have the same meanings as above 
-lAPfOXSD^D 33 in which D 32 , D 33 and L 3 have the same meanings as above' 
-L -PfSXOD^XOD 33 ) in which D 32 . D 33 and L 3 have the same meanings as above, 
-L -P(S)(OD 32 )(SD 33 ) in which D 32 , D 33 and L 3 have the same meanings as above 
-L -PfSXOD 32 ^ 33 in which D 32 , D 33 and L 3 have the same meanings as above 
-L 3 -P(S)(SD 32 )D 33 in which D 32 , D 33 and L 3 have the same meanings as above, 
-C(D 33 )(P(0)(OD 32 ) 2 ) 2 in which D 32 and D 33 have the same meanings as above 

ato C m Tr Tr'tT " aS meanin9 35 ab0ve ' and DS * a hydrogen atom, a halogen 

S5 meaning as Itf'' 9r ° UP ' & * * * ^ * ° 1 t0 * ^ ^ " * ^ *" *. saL 

-L 3 -CN in which L 3 has the same meaning as above, 
- ND S2 D S3 jn which and D 53 have the same meanings as above, 
-CH = N-O-D 52 in which D 52 has the same meaning as above, 

6 
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= CD 54 -ND 52 D 53 in which D 52 , D 53 and D 54 have the same meanings as above, 

-L 2 -D 55 in which L 2 has the same meaning as above, and D 55 represents a Ci to Ce alkyl group, a C2 to Cg 
alkenyl group or a C2 to C6 alkynyl group each of which may be substituted by one or two or more of a C1 
to Cg haloalkyl group or one or two or more of a C1 to C4 alkyloxycarbonylgroup and may be branched, or 
5 -U-SO2-D 56 in which L 1 has the same meaning as above, and D 56 represents a C1 to Cg alkyl group, 

and alternatively D a and D b together with a nitrogen atom to which they are attached may form a 3- to 8- 
membered ring and the ring constituent atoms are selected from a carbon atom, 

a nitrogen atom, an oxygen atom, a sulfur atom and a phosphorus atom, and the ring may be substituted: 
provided that except for the case where D a and D b both represent hydrogen atoms, the case where D a 
10 represents -L^D 52 (L 2 represents -S0 2 - and D 52 represents the C1 to C4 alkyl group or the C1 to C 3 
haloalkyl group) and D b represents the hydrogen atom, the C1 to C* alkyl group, the C2 to Cs alkenyl 
group, the C 3 to C s alkynyl group, the C2 to C 5 acyl group, the C1 to C4 alkylsulfonyl group or the (Ci to 
C3 alkoxy) C1 to C2 alkyl group is excluded, 

has the above characteristics. The above finding leads to the present invention. 

75 Characteristic features in the structure of the compound of the present invention are to have a haloalkyl 
group at 6-position of the uracil ring and have specific combination of R 4 , R s and N(D a )D b as the 
substituents on the benzene ring at 3-position of the uracil ring. By having such a structure, the compound 
of the present invention has a permeation and translocation and the very high herbicidal activity. As the 
results, the compound of the present invention has great merits that it can be applied according to either 

20 the soil treatment or the foliar treatment against many kinds of weeds including the perennial weeds, that it 
can develop the high effect promptly even if the application amount is very low, and that it has the suitable 
residual effect. 

Incidentally, the compound of the present invention represented by the formula (1) may be a tautomer 
as shown below, when the substituent R 1 is the hydrogen atom, and the compound of the present invention 
25 includes all of these forms. 
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As the general method for synthesizing an uracil derivative, uracil skeleton can be synthesized by 
referring to the synthesis method described in, for example, A.R. Katritzky et al., Comprehensive 
Heterocyclic Chemistry, 3, p. 57 (1984), etc. 3-Amino-4,4,4-trifluorocrotonate ester which is one of starting 
materials may be synthesized by referring to A.W. Lutz et al., Journal of Heterocyclic Chemistry, 9 (3), p. 
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513 (1972), etc. 

..v^" 0 . 1 "^ 9 th6 L a !Tl meth0dS ' * he ^P 0 ^ of the Present invention can be synthesized by, for 
example, the methods shown in Schemes 1 to 5. W, R 2 , rs, R*, R 5> x, D a and D b in Schemes 1 to 5 have 

tlrlT** 35 desc u ribed in the ab0V6 ' G ' re P resents a " alkyl group having 1 to 4 carbon atoms, G 2 

STSL^Liy T UP 9 1 t0 4 C3rb0n at ° mS ° r 8 Ph8nyl gr0Up - and Hal re P resents a hal °9en 
atom, methanesulfonyloxy group or a paratoluenesulfonyloxy group. 



(Scheme 1> 



Da 



R : 



R 4 R 3 



XT » - • 

(5) * H 



Cla ) 



Alkylating agent 



R 4 R 5 

R 2 iN A X Db 
R 1 (1) 



1. Scheme 1 shows a method for preparing an uracil derivative (1) by reacting phenyliso(thio)cyanate (6) 
wrth *-am,noacrv.ate ester (5) to form an uracil derivative (1a) in a first step, and after isolation of the 
derivative (1a) or subsequently, without isolation, alkylating 1 -position of the uracil ring in a second step 
© Reaction in the first step H 

The compound (6) is generally used in an amount of 0.5 to 1.5 equivalent, preferably 0.8 to 1 2 
equivalent based on the compound (5). 

The reaction may proceed without any solvent, but it is generally promoted by using a solvent. As 
the solvent there may be mentioned aliphatic hydrocarbons such as hexane, heptane, ligroin 
Petroleum ether etc.; aromatic hydrocarbons such as benzene, toluene, xylene, chlorobenzene. etc/ 
halogenated hydrocarbons such as chloroform, methylene chloride, etc.; ethers such as diethyl ether 
dioxane, tetrahydrofuran, etc.; ketones such as acetone, methyl ethyl ketone, etc.; nitriles such as 
aceton.tr.le isobutyronitrile, etc.; tertiary amines such as pyridine. N.N-diethylaniline. etc.; acid amides 
such as N,N-d.methylacetamide, N.N-dimethylformamide, N-methylpyrrolidone, etc.; sulfur-containing 
compounds such as dimethylsulfoxide. sulfolane, etc.; water and their mixture, and preferably the 
Und their mbHuS" ar ° matiC hydrocarbons ' the acid amides - ,he sulfur-containing compounds 

The reaction may proceed without any base, but generally a base in an amount of 0.5 to 10 
equivalents, preferably 1.0 to 3.0 equivalents based on the compound (5) is used. As the base there 
may be mentioned nitrogen-containing organic bases such as pyridine, triethylamine, N,N- 
dimethylanil.ne, N.N-d,ethylaniline, 4-(N.N-dimethylamino)pyridine. 1 .4-diazabicyclo[2.2.21octane etc- 
inorganic bases such as sodium hydride, potassium hydride, sodium hydroxide, potassium hydroxide" 
sodium carbonate, potassium carbonate, etc.; and metal alcoholates such as sodium methoxide' 
sod.um ethox.de, potassium tert-butoxide, etc., and preferably sodium hydride, sodium hydroxide and 
potassium hydroxide. 
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The reaction temperature is generally -70 to 200 • C, preferably -30 • C to the reflux temperature 
of the reaction mixture. 

The reaction time is generally 5 minutes to 72 hours, preferably 10 minutes to 12 hours. 

After the reaction is completed followed by acidifying with a mineral acid such as hydrochloric 
5 acid, etc., or an organic acid such as acetic acid, trifluoroacetic acid, p- toluenesulfonic acid, etc., the 

derivative (1a) can be isolated. 
® The second step 

The alkylating agent is used in an amount of 0.5 to 10 equivalents, preferably 0.8 to 5.0 
equivalents based on the derivative (1a). As the alkylating agent, there may be mentioned alkylsul- 

w fates such as dimethylsulfate, diethyl sulfate, etc.; and halogenated alkyls such as methyl chloride, 

ethyl chloride, methyl bromide, ethyl bromide, methyl iodide, ethyl iodide, etc. 

The reaction may proceed without any solvent, but it is generally promoted by using a solvent. As 
the solvent, there may be mentioned aliphatic hydrocarbons such as hexane, heptane, ligroin, 
petroleum ether, etc.; aromatic hydrocarbons such as benzene, toluene, xylene, chlorobenzene, etc.; 

15 halogenated hydrocarbons such as chloroform, methylene chloride, etc.; ethers such as diethyl ether, 

dioxane, tetrahydrofuran, etc.; ketones such as acetone, methyl ethyl ketone, etc.; nitriles such as 
acetonitrile, isobutyronitrile, etc.; tertiary amines such as pyridine, N,N-diethylaniline, etc.; acid amides 
such as N,N-dimethylacetamide, N,N-dimethylformamide, N-methyipyrrolidone, etc.; sulfur-containing 
compounds such as dimethylsulfoxide, sulfolane, etc.; water and their mixture, and preferably the 

20 aliphatic hydrocarbons, the aromatic hydrocarbons, the ethers, the ketones, the nitriles. the acid 

amides, the sulfur-containing compounds and their mixture. 

A base is generally used in an amount of 0.5 to 10 equivalents, preferably 0.8 to 3.0 equivalents 
based on the derivative (1a). As the base, there may be mentioned nitrogen-containing organic bases 
such as pyridine, triethylamine, N,N-dimethylaniline, N,N-diethylaniline, 4-(N,N-dimethylamino)- 

25 pyridine, 1 ,4-diazabicyclo[2.2.2]octane, etc. and inorganic bases such as sodium hydride, potassium 

hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, etc., and 
preferably the inorganic bases such as sodium hydride, potassium carbonate, etc. 

The reaction temperature is generally -30 to 150 °C, preferably -10 °C to the reflux temperature 
of the reaction mixture. 

30 The reaction time is generally 10 minutes to 96 hours, preferably 30 minutes to 48 hours. 
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2. Scheme 2 shows a method for preparing an uracil derivative (1) by reacting N-phenyl(thio)carbamate 
(7) with 0-aminoacrylate ester (5) to form an uracil derivative (1a) in a first step, and after isolation of the 
derivative (1a) or subsequently, without isolation, alkylating 1 -position of the uracil ring in a second step 
(D Reaction in the first step 

The compound (7) is generally used in an amount of 0.5 to 1.5 equivalent, preferably 0.8 to 1 2 
equivalent based on the compound (5). 

The reaction generaly requires a solvent. As the solvent, there may be mentioned aliphatic 
hydrocarbons such as hexane, heptane, ligroin, petroleum ether, etc.; aromatic hydrocarbons such as 
benzene, toluene, xylene, chlorobenzene, etc.; halogenated hydrocarbons such as chloroform, 
methylene chloride, etc.; ethers such as diethyl ether, dioxane, tetrahydrofuran, etc.; ketones such as 
acetone, methyl ethyl ketone, etc.; nitriles such as acetonitrile, isobutyronitrile, etc.; tertiary amines 
such as pyridine, N,N-diethylani!ine, etc.; acid amides such as N,N-dimethylacetamide, N,N-dimethyl- 
formamide, N-methylpyrrolidone, etc.; sulfur-containing compounds such as dimethylsulfoxide, su!- 
folane, etc.; alcohols such as methanol, ethanol, propanol, butanol, etc.; water and their mixture, and 
preferably the aliphatic hydrocarbons, the aromatic hydrocarbons, the acid amides, the sulfur- 
containing compounds and their mixture. 

A base is generally used in an amount of 0.5 to 10 equivalents, preferably 1.0 to 3.0 equivalents 
based on the compound (5). As the base, there may be mentioned nitrogen-containing organic bases 
such as pyridine, triethylamine, N,N-dimethylaniline, N,N-diethylaniline, 4-(N,N-dimethylamino)- 
pyridine, 1 ,4-diazabicyclo[2.2.2]octane, etc.; inorganic bases such as sodium hydride, potassium 
hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, etc.; metal 
alcoholates such as sodium methoxide, sodium ethoxide, potassium tert-butoxide, etc.; and metal 
alkylmercaptides such as sodium methylmercaptide, sodium ethylmercaptide, etc., and preferably the 
inorganic bases such as sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, 
potassium carbonate, etc., and the metal alcoholates such as sodium methoxide, etc. 

The reaction temperature is generally 0 to 200 preferably the room temperature to the reflux 
temperature of the reaction mixture. 

The reaction time is generally 10 minutes to 72 hours, preferably 30 minutes to 24 hours. 
After completion of the reaction followed by acidifying with a mineral acid such as hydrochloric 
acid, etc., or an organic acid such as acetic acid, trifluoroacetic acid, p-toluenesulfonic acid, etc the 
derivative (1a) can be isolated. 
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(5) The second step 

Alkylation can be carried out under the same reaction conditions as in the second step of Scheme 

1. 
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3. Scheme 3 shows a method for preparing an uracil derivative (1) by reacting phenyliso(thio)cyanate (6) 
25 with N-a!kyl-/8-aminoacrylate ester (8) in one step and may be carried out under the same reaction 
conditions as in Scheme 1 . 
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4. Scheme 4 shows a method for preparing an uracil derivative (1) by reacting N-phenyl(thio)carbamate 
(7) with N-alkyl-0-aminoacrylate ester (8) in one step and may be carried out under the same reaction 
conditions as in Scheme 2. 
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5. Scheme 5 shows a method for preparing an uracil derivative (1) by reacting D a -Hal (10) with an animo 
material (9) to form an uracil derivative (1b) in a first step, and after isolation of the derivative (1b) or 
subsequently, without isolation, reacting D b -Hal (11) with the derivative (1b) in a second step 
© Reaction in the first step 

The compound (10) is generally used in an amount of 0.3 to 10 equivalents, preferably 0.5 to 2 0 
equivalents based on the compound (9). 

The reaction may proceed without any solvent, but it is generally promoted by using a solvent. As 
the solvent, there may be mentioned aliphatic hydrocarbons such as hexane, heptane, ligroin, 
petroleum ether, etc.; aromatic hydrocarbons such as benzene, toluene, xylene, chlorobenzene, etc.; 
halogenated hydrocarbons such as chloroform, methylene chloride, etc.; ethers such as diethyl ether, 
dioxane, tetrahydrofuran, etc.; ketones such as acetone, methyl ethyl ketone, etc.; nitriles such as 
acetonitrile, isobutyronitrile, etc.; tertiary amines such as pyridine, N,N-diethylaniline, etc.; acid amides 
such as N,N-dimethylacetamide, N,N-dimethylformamide, N-methylpyrrolidone, etc.; sulfur-containing 
compounds such as dimethylsulfoxide, sulfolane, etc., and their mixture. 

The reaction may proceed without any base, but generally a base in an amount of 0.3 to 10 
equivalents based on the compound (9) is used. Also, it may be used in a very excess amount as a 
solvent. As the base, there may be mentioned nitrogen-containing organic bases such as pyridine 
tnethylamine, N,N-dimethylaniline, N,N-diethylaniline, 4-(N l N-dimethylamino)pyridine, 1 ,4-diazabicyclo- 
[2.2.2]octane, etc.; inorganic bases such as sodium hydride, potassium hydride, sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbonate, etc.; and metal alcoholates such as 
sodium methoxide, sodium ethoxide, potassium tert-butoxide, etc., and preferably the nitrogen- 
containing organic bases and the inorganic bases. 

The reaction temperature is generally -30 to 160 *C, preferably t10 *C to 130 -C. 

The reaction time is generally 10 minutes to 48 hours, preferably 30 minutes to 24 hours 
(2) The second step 

The reaction can be carried out under the same conditions as in the first step of Scheme 5. 
Among the compounds of the present invention represented by the formula (1), obtained 
according to the above methods, the following uracil compounds are preferred. 
In the formula (1), 

R 1 represents a hydrogen atom, a Ci to C 3 alkyl group, a Ci to C 3 haloalkyl group- 
R 2 represents a Ci to C 6 haloalkyl group; 

R 3 represents a hydrogen atom, a Ci to Ce alkyl group, a Ci to Cg haloalkyl group, a 
hydroxymethyl group, a halogen atom or a nitro group; 
R* represents a hydrogen atom or a halogen atom; 
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R 5 represents a hydrogen atom, a halogen atom, a nitro group or cyano group; 
X represents an oxygen atom or a sulfur atom; 

D a and D b each independently represents a hydrogen atom, a Ci to C 8 alkyl group, a Ci to Cs 
haloalkyl group, a C3 to C 8 cycloalkyl group, a C3 to Cs cycloalkyl(Ci to Chalky I group, a C2 to Cs 
alkenyl group, a C3 to C 8 alkynyl group, a C2 to Cs haloalkenyl group, a C3 to Cs haloalkynyl group, a 
C 3 to C 8 halocycloalkyl group, a C 3 to C 8 halocycloalkyl(Ci to C*)alkyl group, CH(OH)CCI 3 , 
Ar in which Ar represents a phenyl group or a naphthyl group each of which may be substituted by 
one or two or more substituents, and the substituent may be selected from a C1 to C4 alkyl group, a 
C3 to C6 cycloalkyl group, a C1 to Ca haloalkyl group, a C3 to Cg halocycloalkyl group, a halogen 
atom, a cyano group, a nitro group, a hydroxy group, a Ci to Ca alkoxy group, a C1 to Ca haloalkoxy 
group, a Ci to Ca alkylcarbonyl group, a carboxyl group, a Ci to Ca alkoxycarbonyl group, an amino 
group, a Ci to Ca alkylamino group, an acetamino group, N,N-dimethylamino group and methanesul- 
fonyl group, 

-L 1 -Ar in which Ar has the same meaning as above, and L 1 represents a Ci to Cs alkyl chain, a C2 to 
C6 alkenyl chain or a C2 to Cs alkynyl chain each of which may be branched, 

Het in which Het represents a 5-membered heterocyclic residue, a 6-membered heterocyclic residue 
or a fused heterocyclic residue each of which contains, as a ring constituent atom, at least one atom 
selected from a sulfur atom, an oxygen atom and a nitrogen atom and may be substituted by one or 
two or more substituents, and the substituent may be selected from a Ci to Ca alkyl group, a Cs to 
Cs cycloalkyl group, a Ci to Ca haloalkyl group, a C3 to C6 halocycloalkyl group, a halogen atom, a 
cyano group, a nitro group, a hydroxy group, a Ci to Ca alkoxy group, a Ci to Ca haloalkoxy group, a 
Ci to Ca alkylcarbonyl group, a carboxyl group, a Ci to Ca alkoxycarbonyl group, an amino group, a 
Ci to Ca alkylamino group, an acetamino group, N,N-dimethylamino group and methanesulfonyl 
group, 

-L 1 -Het in which Het and L 1 have the same meanings as above, 

-L 2 -D 52 in which D 52 represents a hydrogen atom, a Ci to C 2 o alkyl group, a Ci to C20 haloalkyl 
group, a C3 to C 8 cycloalkyl group, a Cs to Cs cycloalkyl(Ci to CA>alkyl group, a C2 to Cs alkenyl 
group, a C3 to Cs alkynyl group, a C2 to C 8 haloalkenyl group, a C3 to Cs haloalkynyl group, a C3 to 
Cs halocycloalkyl group, a C3 to Cs halocycloalkyl(Ci to CA>alkyl group, a Ci to Ca alkoxy (Ci to Ca)- 
alkyl group, Ar (Ar has the same meaning as above), -L 1 -Ar (Ar and L 1 have the same meanings as 
above), Het (Het has the same meaning as above) or -L 1 -Het (Het and L 1 have the same meanings as 
above), and L 2 represents -C(O)-, -C(S)-, -SO2-, -S(O)-, -S-. -O-, -C(0)0-, -C(0)S-, -C(S)0-, -C(S)S- or 
- C(0)C(0)0, 

-L 3 -0-D 52 in which D 52 has the same meaning as above, and L 3 represents a Ci to Cs alkyl chain, a 
C 2 to C 6 alkenyl chain or a C2 to Cs alkynyl chain each of which may be substituted by one or two or 
more substituents and may be branched, and the substituent may be selected from a Ci to Ca 
alkyloxycarbonyl group, a Ci to Ca haloalkyl group, a Ci to Ca alkoxy (Ci to CA)alkyl group, a Ci to 
Ca alkylthio group, 

Ar (Ar has the same meaning as above), -L 1 -Ar (Ar and L 1 have the same meanings as above), Het 

(Het has the same meaning as above) and -U-Het (Het and U have the same meanings as above), 

-L^-S-D 52 in which ID 52 and L 3 have the same meanings as above, 

-L^-CfOJ-D 52 in which D 52 and L 3 have the same meanings as above, 

-L 3 -C(S)-D 52 in which ID 52 and L 3 have the same meanings as above, 

-L 3 -C(0)0-D 52 in which D 52 and L 3 have the same meanings as above, 

-0-L 3 -C(0)0-D 52 in which D 52 and L 3 have the same meanings as above, 

-L 3 -C(0)S-D 52 in which D 52 and L 3 have the same meanings as above, 

-0-L 3 -C(0)S-D 52 in which D 52 and L 3 have the same meanings as above, 

-C(0)-ND 52 D 53 in which D 52 has the same meaning as above, 

and D 53 represents a hydrogen atom, a Ci to Cs alkyl group, 

a Ci to Cs haloalkyl group, a Ci to Cs alkoxy group, a Ci to Cs alkylcarbonyl group, a Ci to Cs 
haloalkylcarbonyl group, 

a Ci to Cs alkoxycarbonyl group, a Ci to Cs alkylsulfonyl group, a Ci to Cs haloalkylsulfonyl group, 
Ar (Ar has the same meaning as above), -L 1 -Ar (Ar and L 1 have the same meanings as above), -C(O)- 
Ar (Ar has the same meaning as above), -C(S)-Ar (Ar has the same meaning as above) or -S0 2 -Ar (Ar 
has the same meaning as above), and alternatively D 52 and D 53 together with a nitrogen atom to 
which they are attached may form a 5- to 7-membered ring and ring constituent atoms are selected 
from a carbon atom, a nitrogen atom, an oxygen atom and a sulfur atom, 
-CfSJ-ND 52 !} 53 in which D S2 and D 53 have the same meanings as above. 
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-L 3 -C(0)-ND 52 D 53 in which D 52 , D 53 and L 3 have the same meanings as above. 
-L 3 -C(S)-ND 52 D 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-S0 2 -ND 52 D 53 in which D 52 and D 53 have the same meanings as above, 
-SO2O-D 53 in which D 53 has the same meaning as above, -S0 2 0-Si(CH 3 ) 3 , 
5 -S0 2 -L 1 -Si(CH 3 )3 in which L 1 has the same meaning as above, -SO2CH2SO2CH3, 

-PfOXOD^XOD 53 ) in which D 52 and D 53 have the same meanings as above, 
-P(0)(OD 52 )(SD 53 ) in which D 52 and D 53 have the same meanings as above, 
-P(0)(OD 52 )D 53 in which D 52 and D 53 have the same meanings as above, 
-PfOKSD 52 )^ 3 in which D 52 and D 53 have the same meanings as above, 
10 -P(S)(OD 52 )(OD 53 ) in which D 52 and D 53 have the same meanings as above, 

-P(S)(OD 52 )(SD 53 ) in which D 52 and D 53 have the same meanings as above, 
-PfSXOD 52 )!} 53 in which D 52 and D 53 have the same meanings as above, 
-P(S)(SD 52 )D 53 in which D 52 and D 53 have the same meanings as above, 
-LS-PfOXOD^XOD 53 ) in which D 52 , D 53 and L 3 have the same meanings as above, 

75 -L 3 -P(0)(OD S2 )(SD5 3 ) in which D 52 , D 53 and L 3 have the same meanings as above, 

-L 3 -P(0)(OD 52 )D 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-l^-PfOXSD 52 )!} 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-LS-PfSMOD^XOD 53 ) in which D 52 , D 53 and L 3 have the same meanings as above, 
-L^PfSXOD^XSD 53 ) in which D 52 , D 53 and L 3 have the same meanings as above, 

20 -L 3 -P(S)(OD 52 )D 53 in which D 52 , D 53 and L 3 have the same meanings as above, 

-LS-PfSXSD 52 )!) 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-C(D 53 )(P(0)(OD 52 )2)2 in which D 52 and D 53 have the same meanings as above, 
= CD 52 D 54 in which D 52 has the same meaning as above, and D 5 * represents a hydrogen atom, a 
halogen atom, a C1 to C 6 alkyl group, a C1 to C 6 alkoxy group, a C1 to Cs alkylthio group or Ar (Ar 

25 has the same meaning as above), 

-L 3 -CN in which L 3 has the same meaning as above, 

-ND 52 D 53 in which D 52 and D 53 have the same meanings as above, 

-CH = N-O-D 52 in which D 52 has the same meaning as above, 

= CD 5 *-ND 52 D 53 in which D 52 , D 53 and D 5 * have the same meanings as above, 

30 -L 2 -D 55 in which L 2 has the same meaning as above, and D 55 represents a C1 to C G alkyl group, a C2 

to Cs alkenyl group or a C 2 to Cs alkynyl group each of which may be substituted by one or two or 
more of a Ci to C 6 haloalkyl group or one or two or more of a C1 to C* alkyloxycarbonyl group and 
may be branched, 

or -U-SCVD 56 in which L 1 has the same meaning as above, 

35 and D 56 represents a C1 to C4 alkyl group, 

and alternatively D a and D b together with a nitrogen atom to which they are attached may form a 3- to 
8-membered ring and the ring constituent atoms are selected from a carbon atom, 
a nitrogen atom, an oxygen atom, a sulfur atom and a phosphorus atom, and the ring may be 
substituted by one or more substituents and the substituent may be selected from a C1 to C* alkyl 

40 group, a C 3 to Cg cycloalkyl group, a C1 to C* haloalkyl group, a C 3 to Cs halocycloalkyl group, a 

halogen atom, a cyano group, a nitro group, a hydroxy group, a C1 to C* alkoxy group, a C1 to C* 
haloalkoxy group, a Ci to C 4 alkylcarbonyl group, a carboxyl group, a C1 to C 4 alkoxycarbonyl group, 
an amino group, a Ci to C* alkylamino group, an acetamino group, N,N-dimethylamino group and 
methanesulfonyl group: 

45 provided that except for the case where D a and D b both represent the hydrogen atoms, the case 

where D a represents -L 2 -D 52 in which L 2 represents -SO2- and D 52 represents the Ci to alkyl group 
or the Ci to C 3 haloalkyl group and D b represents the hydrogen atom, the Ci to C* alkyl group, the 
C 2 to C 5 alkenyl group, the C 3 to C 5 alkynyl group, the C 2 to Cs acyl group, the Ci to C* alkylsulfonyl 
group or the (Ci to C 3 alkoxy) Ci to C2 alkyl group are excluded. 
50 The more preferred compounds are those represented by the formula (I) wherein 
R 1 represents methyl group; 
R 2 represents trifluoromethyl group; 
R 3 represents hydrogen atom; 
R 4 represents hydrogen atom or halogen atom; 
55 R 5 represents a halogen atom; 
X represents oxygen atom; 

D 0 and D b each independently represents hydrogen atom, Ci to Cg alkyl group, C 3 to Cg alkenyl group, 
C 3 to Cg alkynyl group, 
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-L 1 -Ar in which L 1 represents a Ci to Cs alkyl chain, a C2 to Cg alkenyl chain or a C2 to Cs alkynyl chain 
each of which may be branched, and Ar represents a phenyl group or a naphthyl group each of which may 
be substituted by one or two or more substituents and the substituent may be selected from a C1 to C4 
alkyl group, a C1 to C4 haloalkyl group, a halogen atom, a nitro group, a C1 to C4 alkoxy group and a C1 to 
5 C4 alkoxycarbonyl group, 

Het in which Het represents a pyridine ring, a thiophen ring and a furan ring, 
-L 1 -Het in which Het and L 1 have the same meanings as above, 

-L 2 -D 52 in which D 52 represents a hydrogen atom, a C1 to Cs alkyl group, a C1 to Cs haloalkyl group, a C 3 
to Cs cycloaikyl group, a C 3 to Cs cycloalkyl(Ci to C 2 )alkyl group, a C 3 to Cs alkenyl group, a C 3 to Cs 
io alkynyl group, a C1 to C4 alkoxy(Ci to C 4 )alkyl group, Ar (Ar has the same meaning as above). -L 1 -Ar (Ar 
and L 1 have the same meanings as above), Het (Het has the same meaning as above) or -L 1 -Het (Het and 
L 1 have the same meanings as above), and L 2 represents -C(O)-, -C(S)-, -SO2-, -S(O)-, -S-, -C(0)0-, -C(0)S- 
, -C(S)0-, -C(S)S- or -C(0)C(0)0-, 

-L 3 -S-D 52 in which D 52 has the same meaning as above, and L 3 represents a C1 to Cs alkyl chain, a O2 to 
75 Cs alkenyl chain or a C2 to Cs alkynyl chain each of which may be substituted by one or two or more of a 

C1 to haloalkyl group or a C1 to C4 alkyloxycarbonyl group and may be branched, 

-L 3 -C(0)0-D 52 in which D 52 and L 3 have the same meanings as above, 

-C(0)-ND 52 D 53 in which D 52 has the same meaning as above, 

and D 53 represents a hydrogen atom, a Ci to C6 alkyl group, 
20 a Ci to C& alkoxy group, a Ci to C4 alkylsulfonyl group, Ar (Ar has the same meaning as above) or -L 1 -Ar 

group (Ar and L 1 have the same meanings as above), and alternatively D 52 and D 53 together with a nitrogen 

group to which they are attached may form a 5- or 6-membered ring, 

-C(S)-ND 52 D 53 in which D 52 and D 53 have the same meanings as above, 

-^-CIOJ-ND 52 ^ 3 in which D 52 , D 53 and L 3 have the same meanings as above, .... , 

25 -l^-CfSJ-ND 52 !} 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-P(0)(OD 52 )(OD 53 ) in which D 52 and D 53 have the same meanings as above, 
-L 3 -P(0)(OD 52 )(OD 53 ) in which D 52 , D 53 and L 3 have the same meanings as above, 
-L 3 -CN in which L 3 has the same meaning as above, 

= CD 54 -ND 52 D 53 in which D 52 and D 53 have the same meanings as above, and D 5 * repersents a hydrogen 
30 atom, a halogen atom, a Ci to Cs alkyl group, a Ci to C6 alkoxy group, a Ci to C4 alkylthio group or Ar (Ar 
has the same meaning as above), 

-L^D 55 in which L 2 has the same meaning as above, and D 55 represents a Ci to Cg alkyl group, a C2 to Cs 
alkenyl group or a C2 to Cg alkynyl group each of which may be substituted by one or two or more of a Ci 
to C4 haloalkyl group or one or two or more of a Ci to C* alkyloxycarbonyl group and may be branched, or 
35 -U-SO2-D 56 in which L 1 has the same meaning as above, and D 56 represents a Ci to C* alkyl group, 

and alternatively D a and D b together with a nitrogen atom to which they are attached may form a ring 
represented by 



provided that except for the case where D a and D b both represent hydrogen atoms, the case where D a 
represents -L 2 -D 52 in which L 2 represents -SO2- and D 52 represents the Ci to C 4 alkyl group or the Ci to C3 

so haloalkyl group, and D b represents the hydrogen atom, the Ci to C4 alkyl group, the C2 to Cs alkenyl group, 
the C3 to Cs alkynyl group, the C2 to Cs acyl group, the Ci to C4 alkylsulfonyl group or the (Ci to C3 
alkoxy) Ci to C2 alkyl group are excluded. 

The compound of the present invention can be used in treatment methods either of a soil treatment or a 
foliar treatment, as herbicides for upland field, paddy field and non-cultivated field. 

55 As subjective weeds of the compound of the . present invention, there may be mentioned broad-leaved 
weeds such as Solanum nigrum, Datura nigrum, Abutilon theophrasti, Side spinosa, Ipomoea spps. of 
Ipomoea purpurea , Amaranthus lividus, Amaranthus vividis, Xanthium strumarium, Ambrosia artemisiaefolia, 
Helianthus annuus, "Galinsoga citiata, Cirsium arvense, Senecio vulgaris, Erigeron annus, Rorippa indica, 
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Smapjs arvgnsis Capsella Bursapastris , Polygonum Blumei , Polygonum convolvulus. Portulaca oleracea 
Chenopod.um album, Chenopodium ficifolium, Kodr^^^T^^. TiiidiiTWronicI^KS-C^ 
mehna communis Lamium amplexicaule , Lamium purpTiTiUrH , EupWbii ^inirE^orW-m-acinita- 
Gahum apanne. Rub.aakane, Viola arvensis , Ses^^y a rci ^obX^ -^me^-^&- 
Graminaceous weeds such as Sorgham bicolor, Panicum dichotomifto?^ , Sorphum h alepenieTFchTOT- 
£a crus-galli , D.g.taria adscendens , Avena fatua , Eleusine indica. SetlriT vTnWT^d-Alc^e^us-aioTial^ 

W6edS ,.f ch as C yP erus I£!^;^nTWis-Si-cani» 
PV^aea, Cyperus difform.s, Cyperus serotinus . ScirpuJTuncoidCT 

■dar.a Monochona Vaginalis , Potamogeton djstmctusTf»nn^ — 

hurl compound ot the P rese "t invention contains a compound which can be used safely to wheat, corn 
barley, soybean, rice, cotton, sugar, beet, sorghum, etc. which are important crops. 

Also, the compound of the present invention is available as a defoliant 
™J™ a ,H P ' yin V!!f COmpound of the P resent inve "tion as a herbicide, it may be generally applied by 
Xe^hnn T C T er r ch as a solid carrier - for ^mple. clay, talc, bentonite diatomaceous earth" 
l^lrTlT, * iVuT Carrier> f ° r SXample ' water ' alcohols includin 9 isopropanol. butanol. benzyl 
^eLinH, H V , C ° h 0l " ar ° ma,iC hydrocarbons includi "9 toluene and xylene, ethers including anisol. 
Sh„l^ h 9 CyC , lohexanone and isophoron. esters including butyl acetate, acid amides including N- 
methylpyrrol.done, or halogenated hydrocarbons including chlorobenzene and the like. If desired, by adding 
anSSno \T 7 3 diSpersant ' a Penetrating agent, a spreading agent, a thickening agent, an 

form er 9 9 t ' a " , ant ' Cak,n9 a96nt> 3 St3bili2er ' etC - !t can be provided Really in an optional 
o mu a IT 3S h 3 ; ,qU,d «a«on. an emulsifiable concentrate, a wettable powder" a dry flowable 
formulation, a flowable formulation, a dust, a granule, etc. 

The content of the compound of the present invention in the herbicide of the present invention mav be 

25 ™£"ZtTJ* e herbicidal activity and not particu,ar,y limited - but » is p ~ -7to £ 

in^i^o 88 ^' l hG COmp ° Und ° f the present invention ma V be mixed w «h any other herbicides, various 
Lpplied 9 ^ ' Syner9ists " etc - and-applied- when the formulation is prepared or 

aoolled^l' ^ m ! Xin9 and t aPP ' yi " 9 With the ° ther herbicides > a cost reduction by decreasing an 
Ivn^nJ, T f f nlar9ament ,n weed control s Pectrum or an improvement in herbicidal activity due to 
mh pnV f a96ntS Ca " be 6XpeCted - At this time ' a p,ural know " Herbicides can be 

there may be mentioned, for example, compounds described in Farm Chemicals Handbook, issued in 1990 
2 tna c ° mpound of the pres «nt invention is applied to the soybean, particularly preferred agents to 
1™ Z„T co , mpound ° f the present invention are triflura lin. pendimethalin. alachlor, metolachlor. 
met ,buz,n, I.nuron; chlonmuron ethyl, imazaquin. imazethapyr. dinoseb. bifenox. clomazone. etc. 

When the compound of the present invention is mixed with the other agents, a mixing ratio (by weight) 
* the i compound of the P re sent invention to active components of the other agents is preferably 0 001 to 
il nrlfl "£ \ content proportion ° f the compound of the present invention in the mixed agents (herbicides) 
is preferably 1 mg to 95 g per 100 g of the herbicide. »'«j'wues> 

*nniM a = P ? ed d °f " V h f compound of the P res ent invention may vary depending on a locus to be 
applied, a time to be applied, a method for application, cultivated crops, etc.. but generally it is suitable in 
an amount of about 0 0001 to 10 kg. preferably about 0.001 to 5 kg of active component per hectare S 
r«,iH„>! com P° und * *e present invention is a compound having the high herbicidal effect and the suitable 

7 T eme ' y ' 0W d ° S8, ki " in9 the We8dS Prompt,y after applyin 9- havin 9 b ™« object 
rLm?I°H 9 • u aVm9 m3ny meth0ds ,or application of agents, and showing substantially no 

chemical damage against the important crops. 

(Best mode for practicing the invention) 

In the following, the present invention will be explained in more detail by referring to Examples, but the 
present invention ,s not limited by the following Examples so long as not exceeding the gist of the invention 
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[Examples] 
[Example 1] 

Synthesis of 3-(4-chloro-2-fluoro-5-(2-thien^ 
pyrimidinedione (Compound D-12) 



0 F C£ 
CF 3 N A 0 



CH 3 . F Ci 

C^SO^ 



i 3 r KjJi. 



pyridine CF 3 NO 

CH 3 



25 



In 5 ml of pyridine was dissolved 0.32 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methyl-6- 
trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and then 0.19 g of 2-thiophensulfonyl chloride was added to the 
solution at 5 ° C or lower. Thereafter, the temperature was increased to room temperature and the reaction 
30 was continued overnight. Then, pyridine was removed by distillation and the residue was dissolved in ethyl 
acetate. The solution was washed successively with water, diluted hydrochloric acid and a saturated saline 
solution, and dried over anhydrous sodium sulfate followed by removing ethyl acetate by distillation to 
obtain a crude product. This was washed with diisopropyl ether to obtain 0.3 g of the desired compound as 
white crystal. 



35 



40 



[Example 2] 

Synthesis of 3-(4-chloro-2-fluoro-5-(2,3,4 f 5-tetrahydroisothia2ol-1,1-dioxide-2-yl)phenyl)-1-methyl-6- 
trifluoromethyl-2,4(1H,3H)-pyrimidinedione (Compound D-15) 

F 

0 



45 



NHS0 2 CH 2 CH 2 CH 2 Cf 



CF 3 N O 

CH 3 F t£ 

. A^O> 

K 2 co 3 CFj N 0 

55 | 

CH 3 



3 
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fonvlLtnihl N ' N ; dim ^y'formamide was dissolved 0.25 g of 3-(4-chloro-2-fi UO ro-5-(3-chloropropansul- 
f02lam.no)phenyl)-1- m ethyl-6-trifluoromethyl-2.4(1H > 3H)-pyrimidinedione, and 0.08 g of anhydrous poti- 
on Carb< L n M e , WaS add8d th8ret ° and the mixture was M * temperature for 2 days Ser 
remov.ng N.N-d.methylformamide by distillation, the residue was dissolved in ethyl acetate washed 

rZZrlvT? Tl a : 6 ^ SatUrated SaNne S °' Uti0n ' a " d dried 0ver anhydrous sodl^ sulfate By 
ZrThrn^ t f 6 /5 y l 1 St,l,a,,0n • 3 CrUde Pr ° dUCt W3S 0btained - This was P" rified b V a Preparative thin 

sssesk^^ so,vent hexane : ethyi acetate = 3 : 2) to ° btain 01 • * *• «- 

10 [Example 3] 



15 



20 



25 



30 



35 



40 



0 F C£ 



A -XX, 



CF 3 W 
I 

CH 3 



NH 2 

F Ci 

0 



gWQ>CQBt). A ^OCw(0)(0Et) 2 

pyridine CF 3 N 0 

CH 3 

trif. 2 J"! o° f Pyfidine W3S dissolved 0 5 0 9 of 3-(5-amino^-chloro-2-fluorophenyl)-1-methvl-6- 
"c o S'T^lr; ^ ^ 0 22 m ' ° f di ^"'-Pnosphate was adTd drowse 
wTSntLued overS h * temperature was increased * «>m temperature and the reaction 
restate ThJ JZT 9 L T m W3S rem0V6d 5y diSti " ati0n and tne residue was di ^olved in ethyl 

sofuWon and 1 "T T ? SUCCeSSivel * with water - diluted hydrochloric acid and a saturated saline 
obta a " r h h OV , er T anh y drous sodium sulfa te followed by removing ethyl acetate by distillation to 
at white c~sta. P WMh-d "* h diiS ° pr ° Pyl ether t0 obtain 0 39 9 of *• d ^ed compound 



45 



50 



55 



18 



BNSDOCID:<EP 0563384A1 I > 



EP 0 563 384 A1 



[Example 4] 

Synthesis of 3-(4-chloro-2-fluoro-5-(methoxycarbonylaminoph 
pyrimidinedione (Compound D-22) 




In 5 ml of pyridine was dissolved 0.38 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methyl-6- 
25 trifluoromethyl-2,4(1H t 3H)-pyrimidinedione, and then 0.11 g of methyl chloroformate was added thereto at 5 
*C or lower. Thereafter, the temperature was increased to room temperature and the reaction was 
continued overnight. Then, pyridine was removed by distillation and the residue was dissolved in ethyl 
acetate. The solution was washed successively with water, diluted hydrochloric acid and a saturated saline 
solution, and dried over anhydrous sodium sulfate followed by removing ethyl acetate by distillation to 
30 obtain a crude product. This was washed with diisopropyl ether to obtain 0.28 g of the desired compound 
as white crystal. 

[Example 5] 

35 Synthesis of 3-(4-chloro-2-fluoro-5-(N-methyl)ethoxycarbonylaminophenyl)-1-methyl-6-trifluoromethyl-2,4- 
(1H,3H)-pyrimidinedione (Compound D-24) 



40 



45 



50 




After adding 0.38 g of 3-(4-chloro-5-ethoxycarbonylamino-2-fluorophenyl)-1-methyl-6-trifluoromethyl-2,4- 
(1 H,3H)-pyrimidinedione to a suspension of 0.04 g of sodium hydride in tetrahydrofuran (10 ml), 0.06 ml of 
methyl iodide was added dropwise thereto. After 2 hours, ice-water was added thereto and the mixture was 
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h ethy '. acetate - The et W acet *e 'ayer was washed with a saturated saline solution and dried 

t7s ? T:° ,Um SU ' fate f0H ° Wed bY rem ° Ving ethy ' acetate by dlsti,,ation to Obtain a crude product 
This was punfied by a preparative thin layer chromatography (developing solvent hexane : ethyl acetate = 
5 . 2) to obtain 0.22 g of the desired compound as white crvstal 



I compound as white crystal. 

[Example 6] 
Synthesis of 



10 



15 



20 



py~dione (Compound £?* Ce *^^ 



N 



0 " 



35 



40 



0 



CH3C02COCH3 

NHCOCHa 

CF 3 N A 0 
I 

CH 3 

,„ tr « 5 .u\ „° f benzene was dissolved 2.00 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methvl-6- 

^ZZZ^^f^t^T^ ^ 061 m ' ° f anhydr0US acetic acid was add'ed thLeto ^ d" he 
mixture was refluxed for one hour. Benzene was removed by distillation to obtain a crude product This was 
washed w,th hexane to obtain 2.20 g of the desired compound as white crystal. 

[Example 7] 

F C£ 
~ NH 2 

CF 3 ' "N A 0 

CH 3 F 

HC0 2 H 

NHCHO 

CF 3 N A 0 
I 

CH 3 

mivt^ Stirring ,°i )80 9 of formic acid a " d 0-180 g of anhydrous acetic acid at 60 -C for one hour the 
m,xture was cooled to 30 "C. To the mixture was added a mixture of 0.500 g of a^-amino-lSc 2 
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w 



fluorophenyl)-1-methyl-6-trifluoromethyl-2,4(1H,3H)-pyrimidinedione and 4 ml of chloroform, and the mixture 
was stirred for one hour. After refluxing for further one hour, 1.3 ml of formic acid was added to the mixture 
and the mixture was refluxed for one hour. The solvent was removed by distillation using a vacuum pump to 
obtain a crude product. This was washed with hexane and dried to obtain 0.510 g of the desired compound 
as brownish white crystal. 



[Example 8] 

Synthesis of 3-(4-chloro-5-ethoxalylamino-2 
pyrimidinedione (Compound D-35) 



f luorophenyl)-1 -methy l-6-trif luoromethyl-2 f 4(1 H,3H)- 



75 



20 



25 



CF 3 h\ 
I 

CH 3 

CK0C0 2 CH 2 CH3 

■ ■ * 

pyridine 



Ci 
NH 2 



CF: 



ZSL 

NHCOC0 2 CH 2 CH 3 



N 0 
I 

CH 



30 In 5 ml of pyridine was dissolved 0.39 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methyl-6- 
trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and 0.17 g of ethyl oxalyl chloride was added thereto at 5 *C or 
lower. Thereafter, the temperature was increased to room temperature and the reaction was continued 
overnight. Then, pyridine was removed by distillation and the residue was dissolved in ethyl acetate. The 
mixture was washed successively with water, diluted hydrochloric acid and a saturated saline solution, and 

35 dried over anhydrous sodium sulfate followed by removing ethyl acetate by distillation to obtain a crude 
product. This was washed with diisopropyl ether to obtain 0.29 g of the desired compound as white crystal. 
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[Example 9] 



5j!!S! °* 3 " ( ;*- chloro ^^ trifluoromethyl-2,4- 
(1 H,3H)-pyrimidinedione (Compound D-33) 



10 



is 



20 



25 



0 F v ^c^ 

CF 3 iN/ A 0 
CH 3 



0 F C ^ 



0CNS0 2 CH 3 



CF 3 A N^0 
CH 3 



NHCONHS0 2 CH 3 



In 10 ml of dry tetrahydrofuran was dissolved 0.34 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methyl-6- 
r,f.uoromethyl-2,4(1H > 3H)-pyrirnidinedione, and 0.15 g of methylsulfony.isocyanate was added thereto and 
Zr^ZZV^r* "? f ° r 2 h ° UrS - Aft8r C ° 0,in9 by al,0win 9 t0 stand ' Precipitated crysta.s 

crystal ^ n " heXa " e * ° btai " 0 28 9 ° f the desired c ° m P°""d as white 



30 



35 



40 



45 



crystal. 
[Example 10] 



Synthesis of 3 -( 4 -chloro-5-(2,6-dioxo-4-tri^ 

tnfluoromethyl-2,4(1 H,3H)-pyrimidinedione (Compound D-40) V 

F Cf 

^NHC0CH 2 CH(CF3)CH 2 C0 2 H 



CFs N \ 



CH 3 F C* 

1 -XtA 



SOCi 




50 CF 3 N O 0 

CH 

55 To a solution of 0.50 q of 



10 a solut.on of 0.50 g of 4-(N-(2-chloro-4-f luoro-5-(1 -methyl-6-trifluoromethyl-2.4(1 H 3HV 
ZZZ ! h" • 3 -y , >P hen y , > ca * amo y | )-3-trifluoromethylbutyric acid and 7 ml of dry tetrahydrofuran ' was 
added dropw.se 0.23 g of thionyl chloride at room temperature. After stirring for 2 hours under reflux, the 
temperature was cooled to room temperature, and the solvent was removed by distillation under reduced 
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w 



15 



20 



25 



pressure. The resulting crude product was extracted with ethyl acetate, washed successively with water, a 
saturated aqueous solution of sodium hydrogen carbonate and a saturated saline solution, and dried over 
anhydrous sodium sulfate followed by removing ethyl acetate by distillation to obtain 0.50 g of the desired 
compound as crystal. 

[Example 1 1 ] 

Synthesis of 4-(N-(2-chloro-4-fluoro-5-(1 -methyl 
carbamoyl)-3-trifluoromethylbutyric acid (Compound D-37) 



CFa' H\ 

I 

CH; 



Ci 
NH 2 



0 



*"-__/ J -CF 3 



F C£ 



NHCOCH 2 CH(CF 3 )CH 2 C0 2 H 



CF 3 N O 
I 

CH 



30 A mixture of 0.50 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1-methyl-6-trifluoromethyl-2,4(1 H.3H)- 
pyrimidinedione, 0.27 g of 3-trifluoromethylglutaric anhydride and 6 ml of toluene was stirred at 100 *C for 
one hour. After cooling to room temperature, the solvent was removed by distillation under reduced 
pressure to obtain 0.7 g of the desired compound as crystal. 

35 [Example 12] 

Synthesis of methyl 4-(N-(2-chloro-4-f luoro-5-(1 -methy l-6-trif luoromethyl-2,4(1 H,3H)-pyrimidinedion-3-yl)- 
phenyl)carbamoyl)-3-trifluoromethylbutyrate (Compound D-38) 



40 



45 



50 



55 



Ci 

NHC0CH 2 CH(CF 3 )CH 2 C0 2 H 



CF 3 N " 0 
I 

CH 
CH 3 I 



K 2 C0 3 CF 3 N "0 
I 

CH 



F Z£ 

A -XX mo 



-NHCOCH 2 CH(CF 3 )CH 2 C0 2 CH 3 
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[Example 13] 

F Ci 

0 



~NHC0CH 3 

CF 3 ^N^0 
I 

CH 3 



BrCH ^^CH rAf -XKn-C0CH 3 

NaH CF 3 ^N A 0 CH 2 C^CH 



I 

GHi 



30 



35 



40 



Then 0 33 n ? «he ">.xture was st.rred until the temperature was increased to room temperature 
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[Example 14] 

Synthesis of 3-(4-chloro-2-fiuoro-5-(N-methanesulfonyl)methoxycarbonylmethylaminophenyl)-1- 
trif luoromethy 1-2,4(1 H,3H)-pyrimidinedione (Compound D-13) 



10 



15 



20 



CF 3 N^O 
I 

CH 3 



CKH 2 C0 2 CH 3 



K 2 C0 3 



NHS0 2 CH 3 
0 



jf% — O-N-S0 2 CH: 



CFi N^O 
I 

CH 3 



CH 2 C0 2 CH 3 



In 5 ml of N,N-dimethylformamide was dissolved 0.50 g of 3-(4-chloro-2-fluoro-5-methanesul- 
25 fonylaminophenyl)-1-methyl-6-trifluoromethyl-2 > 4(1H,3H)-pyrimidinedione, and 0.17 g of anhydrous potas- 
sium carbonate and 0.11 ml of methyl chloroacetate were added thereto and the mixture was stirred at 
room temperature overnight. After removing N,N-dimethylformamide by distillation, the residue was dis- 
solved in ethyl acetate, washed successively with water and a saturated saline solution, and dried over 
anhydrous sodium sulfate. By removing ethyl acetate by distillation, a crude product was obtained. This was 
30 purified by a preparative thin layer chromatography (developing solvent hexane : ethyl acetate = 1 : 1) to 
obtain 0.19 g of the desired compound as colorless viscous oily product. 

[Example 15] 

35 Synthesis of 3-(4-chloro-5-(N-ethanesulfonyl)ethoxycarbonylmethylamino-2-fluorophenyl)-1-methyl-6- 
trifluoromethyl-2,4(1H,3H)-pyrimidinedione (Compound D-14) 



40 



o 



CF 3 





45 



50 



CH 3 

ClC0 2 CH 2 CH 3 
NaH 



NHS0 2 CH 2 CH 3 



0 



CF 3 




N A 0 
I 

CH 3 




N-S0 2 CH 2 CH 3 
I 

C0 2 CH 2 CH 3 



55 



In 5 ml of N,N-dimethylformamide was dissolved 0.30 g of 3-(4-chloro-5-ethanesulfonylamino-2- 
fluorophenyl)-1-methyl-6-trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and 0.03 g of 60 % sodium hydride 
and 0.10 g of ethyl chloroformate were added thereto and the mixture was stirred at room temperature for 4 
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10 



w«SLf remOV 7 9 N ' N - dimeth y |forf "^'de by distillation, the residue was dissolved in ethyl acetate 
washed successively with water and a saturated saline solution, and dried over anhydrous sodium sulfate' 

mn iZTl Y ^ bV diSt, " ati0n ' 3 CrUde Pr ° duct was obtained - This purified by a preparative 
thin layer chromatography (developing solvent hexane r ethyl acetate = 3 : 2) to obtain 0.10 g of the 
desired compound as white crystal. 9 ine 

[Example 16] 
(cCp e o?nd°^ 



CF3 N"S) 



NH 2 



I 

CH 3 _ ZSL 



CiS(0)-Ph 



Pyridine CF 3 N 0 

I 

CH 3 



NHS(0)Ph 



30 



35 



(IHSHI ovrLLin^ wa * d 'f° lved °" 34 9 of 3-(3-amino-4-chlorophenyl)-1-methyl-6-trifluorometh y i-2,4- 
2!S£T T T' 3nd 019 9 ° f benze "^ulfinyl chloride was added thereto at 5 'C or lower After 

STi^XV^r h r pyridine r removed by disti,iation and the ^ ^ *«*Jt 

satuated Sin J <fn,T h h ! W3S WaSh6d successivel V vvith water, diluted hydrochloric acid and a 
dSation S T ' "? dned J 0Ver anhydr ° US SOdium SU,,ate followed b V remo ™9 ethyl acetate by 
SevSninn J Th 3 CrUde ™ S W3S PUrifted by a P^Parative thin layer chromatography^ 

solvent hexane : ethyl acetate = 3:1) and recrystallized from n-hexane to obtain 0.03 g of the 
desired compound as white crystal. y 
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[Example 17] 

Synthesis of 3-(4-chloro-2-fluoro-5-trich^ 
pyrimidinedione (Compound D-42) 



10 



75 



0 




CF 3 N O 
I 

CH 3 

CiSCC^a 




20 



K 2 C0 3 



NH 2 
0 




CF, 1^0 
I 

CH 3 




NHSCCi 3 



In 5 ml of N,N-dimethylformamide was dissolved 0.73 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1- 
25 methyl-6-trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and 0.33 g of anhydrous sodium carbonate and 0.44 g 
of perchloromethylmercaptane were added thereto and the mixture was stirred at room temperature for 1 .5 
hours. After removing N,N-dimethylformamide by distillation, the residue was dissolved in ethyl acetate, 
washed successively with water and a saturated saline solution, and dried over anhydrous sodium sulfate. 
By removing ethyl acetate by distillation, a crude product was obtained. This was purified by a preparative 
30 thin layer chromatography (developing solvent hexane ethyl acetate = 3 : 1) to obtain 0.79 g of the desired 
compound as colorless viscous oily product. 

[Example 18] 

35 Synthesis of 3-(4-chloro-2-fluoro-5-trichloromethanesulfinaminophenyl)-1-methyl-6-trifluoromethyl-2,4- 
(1H,3H)-pyrimidinedione (Compound D-43) 



40 



45 



50 



55 



CF: 



NHSCCi 



N' 
I 

CH 3 



0 



pyridine-Br2 

~ CH 3 C0 2 H *CF 3 



I 

CH 3 



NHSOCCf 3 



In 10 ml of 70 % acetic acid was dissolved 0.29 g of 3-(4-chloro-2-fluoro-5-trichloromethyl- 
thioaminophenyl)-1-methyl-6-trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and 0.14 g of pyridine-bromine 
complex was added thereto and the mixture was stirred at room temperature for one hour. After removing 
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washed successive* with water, a 

anhydrous sodium sulfate Bv removL S 9 f arbonate a " d 3 S3tUrated sa,ine solution - and dried over 
Purified by a ^^^^1^1^^^ T™™' * CrUde Pr0dUCt W3S ° b,ained - This wa * 
s obtain 0.05 g of I desired co^^Z^s^^ 9 "*"* ^ : 6thy ' acetate = 5 : 1 > *> 

[Example 19] 

" SnSSL^ 




30 



35 



5 -C or lower Thereafter Z 9 2 - tn,0 P henca rt>°nyl chloride was added thereto at 

continued oJ^jTSj"^ "e waf SSETSf^ r °° m temperatUr8 "* *• reaCti °" wi 
acetate. The soiution was s^^^^ 6thyl 

solution, and dried over anhydrous sodium LZ» I» ^rochlonc acid and a saturated saline 

obtain a crude product TWs ^a^Zt^^ 7^ 6thyl aCetate * disti,lati °n «° 

as white crystal * d " so P ro Py' "»er to obtain 0.30 g of the desired compound 
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[Example 20] 

Synthesis of 3-(4-chloro-2-fluoro-5-(N,N-dimethylmethylideneam 
(1H,3H)-pyrimidinedione (Compound D-44) 

F Z£ 

0 



10 



15 



cf 3 no 

CH 3 _ F C£ 

(CH 3 ) 2 NCH(0CH 3 ) 4 ^ IL ., CH . N(CH3)i 



20 



CF 3 N O 
CH 



In 2 ml of N,N-dimethylformamide was dissolved 0.40 g of 3-(5-amino-4-chloro-2-fluorophenyl)-1- 
25 methyl-6-trifluoromethyl-2,4(1H,3H)-pyrimidinedione, and 0.14 g of N,N-dimethylformamidedimethylacetal 
was added thereto. After reacting the mixture at 80 *C for 10 hours, N.N-dimethylformamide was removed 
by distillation to obtain 0.50 g of the desired compound as brownish viscous oily product. 

The compounds of the present invention synthesized in accordance with the above scheme or 
30 Examples including the compounds synthesized in the above Examples are shown in Tables 1 and 2 with 
their chemical structures and physical properties, respectively. 



Table 1 



35 



40 CH3 

CF 3 ^>L 0 



45 




R 6 



0 

R" 
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15 



20 



Compound Hn r4 R 5 R g 

D ~ 1 F CI NHS0 2 Cg H 5 

N(CHj ) S0 2 C 6 H . 



w D - 2 F C £ 

D - 3 F C i 



D - 4 F C £ 



NHSOg -(4-p-Cg H 4 ) 
N H S 0 2 - (4- C £ -Cg H 4 



D ~ 5 F C £ NHSO 



2 - (4 -0 C H 3 -Cg H 



D ~ 6 F C< KHSOj - (2 - CH 3 -C g H 4 

D ~ 7 F C £ HH S 0 2 - ( 3 - C H 3 -C g H 4 

0-8 F C £ HHS0 2 - (4-CH3 -C g H 4 

0-9 F C £ NHS0 2 - ( 2 - N 0 2 -Cg H 4 

30 

D - 1 0 F C £ NHSO 



D - 1 1 F C £ 

35 



2 -H-N0 2 -Cg H 4 

NHS0 2 - ( 4 - » 0 2 -Cg H 4 

D " 12 F C £ OS0 2 -Q 4 

D ~ 13 F C £ N (S0 2 CH 3 ) CH 2 C0 2 CHj 

D -»< F Ci MS0 2 C 2 H 5 ) C0 2 C 2 H 5 

D - 1 5 F C £ Q 



45 

D - 16 F C £ 



38 

HHP (0) (0C 2 H 5 ) 2 



D ~ H F C * N H CO C H , 

so 3 
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Table 1 (Contd.) 



Compound No. R 5 r£_ 



D — 1 8 F C £ NHCOCCij 

D — 1 9 F C £ NHCOCFj 

D-20 F Ci N(CH 2 C=CH)COCH 3 

D-21 F C £ NHCHO 

D — 2 2 F C £ NHC0 2 CH 3 

D-23 F C £ NHC0 2 C 2 Hj 

D-24 F C £ N(CH 3 )C0 2 C 2 H 5 

D - 25 F C £ HHC0 2 CH 2 CH 2 CHj 

30 D - 2 6 F C £ N H C 0 2 ( C H 2 ) g C H g 



D 



2 7 F C £ HHCOj CHj CH.< CHj ) 2 



35 D-28 F C £ N H C 0 2 C H 2 C H 2 C £ 

D — 2 9 F C £ NHC0 2 CH 2 CZ£ j 

40 D-30 F C£ KHC0 2 CH 2 CH 2 OCHj 

D-31 F C £ HHC0 2 CH 2 CgH 5 

is D-32 F C £ NHC0 2 C 6 H 5 

D-33 F C £ NHCONHSOjCHj 

50 D - 34 F C £ NHCONHCHj 
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Table 1 (Contd.) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 




D - 35 
D - 36 
D - 37 
D - 38 
D - 3 9 
D - 40 
D - 4 l 
D - 4 2 
D - 43 
D - 4 4 
D - 45 
D - 46 
D - 47 
D - 48 
D - 4 9 
D - 50 
D - 5 l 



F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

H 
C £ 

H 

F 

F 

F 



C £ KHCOCOj C 2 H 5 

C £ KH C 0 CH 2 CH ( CHj ) CH 2 C0 2 H 

C £ NHC0CH 2 CH ( C F 3 ) C H g C0 2 H 

C £ NHC0CH 2 CH ( CFj ) CH 2 C0 2 CHj 

C£ 4-Me-<J 30 

C£ <" CF 3 -«3 0 



C £ 



Q 



4 3 



Ci N H S C Z£ 3 

C £ NHSOCCi 3 

C £ N = C H N (C H 3 ) 2 

C £ N H C 0 - Q 4 



C £ 



SOCg H 5 



F SHCOCH;; CH C C F 3 ) CH 2 C0 2 C 2 H 
C i NHSOg C 6 H 5 

Ci NHS0 2 - (2-C0 2 C 2 H 5 -C fi H< ) 

C £ NHC (0) SCHj 

C£HHC0 2 CH 2 - (4-F-C 6 H { ) 
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Table 1 (Contd.) 



Compound No . R_f r6 

D - 5 2 F C £ NHC0 2 CH 2 -(4-Ci-C 6 H 4 ) 

D - 5 3 F C £ NHC0 2 CH 2 -(4-CH 3 -C g H 4 ) 

D - 54 F C £ NHC0 2 CH 2 C (CH 3 ) 3 

D-55 F C £ NHC(0)SCH 2 C g H g 

D - 56 F F HHS0- 2 C 6 H 5 

D - 57 C £ C £ NHS0 2 C 6 H 5 

D-58 H C £ NHC0 2 CHj 

D - 59 F F N H C 0 2 CHj 

D - 6 0 C £ Ci NHC0 2 CHj 

D — 6 1 F Br S H C 0 2 C 2 H 5 

D - 6 2 F Br N H S 0 9 C c 

35 tOO 

D - 63 F C£ N H C 0 2 CH 2 - ( 4 - C H 3 0-C g H 4 



D 



64 F C £ NHC0 2 CH 2 -(3-CH 3 -C g H 4 ) 



D - 65 F Ci N H C 0 2 C H 2 -(2-CHj -C g H 4 ) 

D - 66 F Br N H C 0 2 C H 3 

D - 67 F Br N H C 0 2 C H 2 CH 2 CHj 

D - 68 H Br NHC0 2 CHj 
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Table 1 (Contd.) 



5 


Compound No 




R4 


R5 




R6 




10 


D - 69 


F 


B r 


»H C 0 2 


CH, 


C 6 H 5 






D - 70 


F 


c e 


NHCO , 


CH, 
2 


- ( 4 - C „ He 

2 5 




15 


D - 71 


F 


C £ 


NHCO, 


CH, 


- (4-C (CH. ) 


3 6 




D - 72 


F 


C £ 


NHCO, 


CH 2 


- (4 " CF 3 " C 6 


4 ; 


20 


D - 73 


F 


C £ 


NHCO, 


CH 2 


-(4-10, -C fi 


H . } 




D - 74 


F 


C £ 


NHCO , 
2 


CH 2 






25 


D - 75 


F 


C £ 


NHCO, 


CH 2 


" Q 4 






D - 76 


F 


C £ 


NHCO, 


C H C C H 3 ) C 6 H 5 




30 


D - 77 


F 


C £ 


N H C 0 g 


CH 2 


CH 2 C 5 H 5 






D - 78 


F 


C £ 


NHC0 2 


CH 2 


CF 3 




35 


D - 7 9 


F 


C £ 


N H C 0 2 


CH 2 


-(cyelopeotrl) 




D - 80 


F 


C £ 


« H C 0 2 


CH 2 


CH = CHCHj (trans) 




D - 8 I 


F 


C £ 


NHC0NHCH 2 


C 6 H S 






D - 8 2 


F 


C £ 


NHC0 2 


CH 2 


C K = C H 2 




45 


D - 83 


F 


C £ 


MH CO 2 


CH 2 


CH=CHCg H 5 






D - 84 


F 


C £ 


HH C 0 2 


CH 2 


" Q 2 




50 


D - 8 5 


F 


C £ 


NHCO 2 


CH 2 


- Q 3 
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Table 1 (Contd.) 



Compound No. r5 r6 



, 0 D-86 F C £ NHC0 2 CH 2 -Q u 



D - 87 F C£ K H C 0 2 CH 2 - ( P - oaphthyl) 

N H C 0 2 - (4-CHj -C g H 4 ) 
NHCON ( C H 3 ) CH 2 C { H j 
20 D-90 F C £ NHCO-Q 32 



D — 8 8 F C £ 

D - 89 F C i 



D-91 F C £ NHC(S)OCH 3 

D-92 F C £ NHS0 2 CH 2 C { H 5 



D - 9 3 F C £ 



N H C ( S ) S C H 3 



D-94 F C £ » H C ( S ) 0 C H 2 C fi Hj 

D — 9 5 F C £ N(CHO)CH 2 C0 2 CH 3 

D - 96 F C £ N H C H 2 C0 ? CHj 



D — 9 7 F C £ 



NHCH ( CH 3 ) C0 2 C H 3 



40 D-98 F C £ NHCH(CH 3 )C0 2 C 2 H 5 

D - 99 F C £ KHCH 2 P (0) (0 Cg H 5 ) 2 



D-100 F C £ NHCH 2 SCH 3 

D - 101 F C £ N H C H g S 0 2 CH 3 

D-102 , F C £ N H C H g C N 
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Table 2 

Compound No. 1h-NMR 8 (ppm) Physical property 

[solvent 1 

D- 1 3. 6 0 (3 H. s) , 6.3S(lH.s). 7. 12 (1H. d, J = 8Hz) . 

7.-3 9- 7. 8i(7H. m) 
[CDCij] £ c ^ ng 1 8 8 - 1 9 0 -C 

D - 2 3. 18 (3H, s) . 3.53 (3H. s) . 6. 33 (IH, s) . 

7. 05-7. 83 (7H. m) 

Melting ... . , „ 

[ C D C i 3 ] point 1 4 8 - 1 5 0 °C 

D- 3 3.5U3H.S). 6.36(lH,s). B. 93-7. 29 (4H, m), 

7 . 6 2 - 7. 8 8 ( 3 H, m) 
[ C D C i 3 ] point" 5 I 9 0 - 1 9 2 "C 

D- 4 3 . 5 2 ( 3 H. s ) . 6 . 3 6 ( 1 H . s ) , 6. 98-7. 80 (7H, m) 

[CDCij] p^nt 19 211-212-C 

D- 5 3 . 5 2 ( 3 H . s ) . 3.77(3H.s). 6.28(lH.s). 

5. 70-7. 16 (4H. m) , 7.4 8 - 7.6 9 ( 3 H, d) 
[CDCij ] point" 5 1 7 8 - 1 7 9 ^ 

D- 6 2 . 6 3 ( 3 H.s), 3.52(3H.s). 6.37(1H.$). 
6 . 9 0 - 7. 80 (7H. m) 
[ C D C & 3 ] point" 5 183-18S-C 
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Table 2 (Contd.) 



Compound No. 1 H -NMR 5 (ppm) Physical property 
[solvent! 

D - 7 2. 3 4 ( 3 H.$). 3 . 5 2 ( 3 H . s ) . 6.39(lH,s), 

6 . 8 7 - 7 . 7 2 ( 7 H, ■) 

[ C D C £ j ] 1 8 2 - 1 8 4 -C 

D - 8 2 . 3 8 ( 3 H. $) , 3. 57 (3H, s) , 6. 37 (1H, s) . 

7 . 0 8 - 7 . 3 3 ( 3 H, a), 7. 5 7 - 7 . 7 8 (4H, n) 

[CD , ] Melting 1 9 4 - 1 9 5 °C 

- 1 point 

D- 9 3 . 5 4 ( 3 H. s ) . 6 . 2 7 ( 1 H. s ) . 7. 01-7. 25 ( 1 H. id), 
7 . 5 3 - 7 . 9 0 ( 6 H, o) 
[CDC- j ] Glass-like oily product 

D - 1 0 3 . 5 6 ( 3 H,s), 6 . 3 7 { 1 H. s ) . 7. 02-8. 80 (6 H, m) 

[ C D C £ j ] Glass-like oily product 

D-ll 3 . 5 7 ( 3 H. s ) . 6.29UH.I). 7. 0 0 - 7 . 2 5 ( 2 H, m) 
7. 5 7 - 8. 2 5 ( 5 H, m) 
[ C D C ^ 3 ] M ^ing 2 1 0 - 2 1 2 «C 

D - 1 2 3 . 5 8 ( 3 H. s ) . 6.30(1H.$). 6. 93-7. 31 (3H, o), 
7. 4 5 - 7. 8 2 ( 3 H, m) 
[ C D C £ 3 ] *tlH ng 1 7 3 - 1 7 4 °C 
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Table 2 (Contd . ) 



Compound No. 1h-NMR 6 (ppm) Physical property 
f solvent] 



10 D - 13 3. I 1 (3H. s) . 3. 53 (3H. s) , 3. 7 1 (3H. s) . 

4. 12 (2H, s) . 6.34 (IH, s) , 7.41 (IH. d, J = 9Hi) . 
15 7. 8 0 (IH, d, J = 7 H x ) 

[ C D C I j ] Viscous oily product 

20 D-14 1. 36 (3H. t. J = 7 H z ) . I . 4 8 ( 3 H. t . J = 7 H : ) . 

3. 5 7 (3 H, s) , 3. 8 0 (2 H. q. J =7 Hz) , 4. 2 7 (2 H. q. J = 7 Hi) . 
25 6.2 1 (IB. ») . 7.31 (IH. s) . 7. 47 (IH. d, J=2Hz) 

[C D CI 3 ] "til? 9 1 5 5 - 1 5 7 -C 

30 D — 1 5 2. 5 2 ( 2 H. q, J = 6Hz) . 3.12-3.79 (4H. ■) . 

3. 47 (3H. s) . 6. 19 (IH. s) . 7. 24 (IH. 4. J-JHi) . 
7. 3 I (IH. b r s) . 7.4 1 (IH. d. J = 7 H i ) 
CC D CM 3 ] 1 9 2 - 1 9 3 -C 

D — I 6 1.20 (6H. t. J = 7 H z ) . 3. 38 (3H. s) , 

2. 97 ( 4 H. dq. I = 7 H 2 ) . 5.4 1 (IH. d. J=7H:) . 
6. 12 (IH, s), 7. 0 4 (IH, d. J =9 Hz). 7. 0 6 (IH, d. J=7H:) 

[ c D C t , ] Melting 130~132°C 

L 3 point 

50 . 
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Table 2 (Contd.) 



• 



Compound No. 1 H -NMR 8 (ppm) " Physical property 
[solvent! 

D - H 2. 15 (3H. s) , 3. 47 (3 H. s) . 6. 54 (1H. $) . 

7. 70 (1H. d, J = 9H:) , 7. 90 (1H. d. J = 8Hz) . 
9. 56 (1H, b r s) 

C d fi - D M S 0 ] point" 5 2 6 3 - 2 6 6 °C 
D ~18 3.45(3H,s). 6 . 2 ( 1 H. s ) . 7. 2 5 (1 H. d. J = 9 H : ) , 

8. 13 ( 1 H . d. J = 7 H z > . 8. 86 (1H. br s) 

[CDCi 3 ] Viscous oily product 

D ~H 3.44(3H,sK 6.21UH.S). 7. 2 2 ( 1 H, d, J = 9 H : ) . 
8. 04 (1H, d, J = 7 H z ) , 8. 44 (1H, br s) 

[CDCi 3 ] point"* 1 44 ' 14 5 ° C 

D ~20 1.87(3H.j). 2. 2 0 (IB, t. J = 2 H 1 ) » 3.53(3H.s), 

3.62-4. 1 I ( 1 H. _) , 4. 78-5. 21 (1H. 0) . 6.28(lH.s) 

7. 28 (1H. d. J = 7H:) , 7. 35 (1H. d. JMOH:) 

C C D C i 3 ] pj^t ng 1 6 9 " 1 71 ^ 

D - 2 1 3.42(3H.s), 6.28(lH.s). 7. 34 (1H. d, J = 1 0 H : ) , 

8. 17 (1H. d. J=8Hr). 8. 27 (1H, br s). 9. 67 (1H. br $) 
[d 6 -DMSO] pj^ ng 2 6 8 - 2 7 0 -C 



40 
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Table 2 (Contd.) 



Compound No. 1h-NMR 8 (ppm) Physical property 
[solvent 1 





D 


- 2 2 


3. 5 1 (3H. 


0 


, 3 . T 2 ( 3 H, t) . 6. 3 0 (1 H. s) , 


10 






7. 1 0 (1 H. 

8. 1 8 (1 H. 


b r 

d, 


5 ) 7 

] = 7 H z ) 




15 






[CDC 


l 


3 ] 


Melting i u - I 1 » °r 
point 1 3 6 l 3 8 C 




D 


- 23 


1. 2 6 (3H. 


t , 


J = 7 H 2 ) . 


3. 3 7 (3 H. $) . 


20 






4 1 6 ( 2 H. 


n 

H i 


J = 7 H i ) . 


6. 4 5 (1 H, s) , 








T C T / 1 11 

7. 5 7 ( 1 H f 


d, . 


J = 9H :) , 


7. 77 (IH. d, J = 7 H z ) . 


25 








h r 

0 1 


») 












D 


M S 0 ] 


Melting 1 5 3 - 1 5 5 °C 




D 


- 24 


1. 1 6 (1 H. 


t. 


J=7H:) . 


3. 16 (3 H. s) . 3.49 (3H, s) . 








3. 5 I (2 H. 


q. 


J =7H i) , 


6. 2 4 (1 H. $) . 


35 






7. 0 7 (1 H. 


d, 


J = 7H :) . 


7. 2 3 (IH, d. J = 9 H i ) 








[CDC 


i 


3 3 


Melting 1 4 4 - 1 4 6 
point 


40 


D 


- 2 5 


0. 9 4 (3H. 


t. 


J =7H :) . 


1. 70 (2H. m) . 3.47 (3fl. $) . 








4 . 0 4 ( 2 H , 


t. 


J = 7 H : ) , 


6. 21 (IH. i) . 6. 95 (IH. br $) 


45 






7. 14 (1H, 


d. 


J = 9 H z ) . 


8. 06 (IH. d, J = 7fli) 








[CDC 


1 


3 1 


ut-mx: 



50 
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Table 2 (Contd.) 



5 Compound No. 1 H -NMR 6 (ppm) Physical property 

■ [solvent! 

D ~ 2 6 0. 98 C3H. t. J = 6HO. 1. 18-1. 7 3 ( 4 H , a), 3. 48 (3 H, i ) , 
4. 12 (2H. t. J = 6Hr) , 6. 25 (1H. s) , 6 . 9 8 ( 1 H . b r s) , 
7.16 (1H. d, J = 9 H 2 ) . 8. 11 (1H. d, J=7Hi) 

75 

CC D Ci 3 ] HT-Illt! 
20 D - 2 7 0. 9 8 ( 6 H, d. J-6H1) . I. 18-2. 25 (1H. ■) . 

3. 50 (3H, s) . 3. 91 (2H. d, J = 6 H z ) , 6. 24 (tfl. s) . 
25 7. 0 0 ( 1 H. br s). 7. 18 (1H, d, J = 9 H : ) , 

8 . 1 1 (1H, d. J = 7 H z ) 
[ C D C £ 3 ] *tlH ng 129-.131«C 
D - 2 8 3.5 0 ( 3 H. s) . 3.67 (2 H, t, J = 6Hz) , 

4. 38 (2H. t, J = 6H:) , 6. 24 (1H, s) , 7. 09 (II, br s). 
7. 18 (1H. d. J = 9H) , 8.08 (1H. d. J = 7 H x ) 

I C D C £ 3 ] ££j*g I 5 3 - 1 5 4 -C 

D - 29 3 . 4 9 ( 3 H. s) , 4.71 (2H, $) . 6. 22 (1H, s) . 

7. 17 (1H. d. J-8H1) . 7. 22 (1H, br i) , 

8. 00 (1H. d. J=7H: ) 
C^D CI,] 151-111* 
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Table 2 (Contd.) 



Compound No. 1h-NMR 6 (ppm) Physical property 
f solvent 1 

D — 3 0 3 . 3 6 ( 3 H, $) , 3 . 5 1 ( 3 H . s ) . 3.5 5- 3. 6 9 ( 2 H , o ) , 

4. 20-4. 40 (2H. m). 6. 2 3 (1H. s) . 

7. 1 0 (1 H. b t s) . 7. 1 6 (1H, d. J =9 H t ) , 

I. 0 7 ( 1 H, d, J = 7 H i ) 
[ C D C i j ] £^£ ng U9-12(ir 

D - 31 2. 97 (3H. $) . 5. 1 1 (2 H. s) . 6. 23 (1H. s) , 

7. 19 (1H. d. J = 9HO , 7.21(1H. br s). 7 . 2 6 ( 5 H , s ).:, . 

8. 1 1 (IH. d, J = 7H:) 

[ C D C £ . ] Glass-like oily product 

D - 3 2 3 . 4 8 ( 3 H.s). 6 . 2 1 ( I H . s > . 7. 05-7. 60 (7H. m), 

8. 20 (1H. d. I = 7HO 

[CDCi , ] Melting 1 5 8 - t 6 0 

<» point 

D - 3 3 3 . 2 2 ( 3 H.s). 3.48(3H.j). 6.23(lH,s). 

7. 20 (1H. d, J = 9H:) . 8. 1 I (1H, d. I = 7Hi) . 

8. 2 8 (1 H. b r s) 

[ d 6 - D M S 0 ] poin^ 2 14-2 1 6X3 
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Table 2 (Contd.) 



# 



5 Compound No. 1h-NMR 6 (ppm) Physical property 
. . [solvent! 

to D - 3 4 2. 6 9 ( 3 H. br d, J = 3 H z ) . 3. 54 (3H. $), 

5- 62 (1H. br $), 6. 36 (1H. $), 7. 15 (1H. br s) , 
7. 16 (IH. d. J = 9Hz) , 8.26 (1H, d. J=3Hz) 

CC ° C£ 3 > point" 5 216-2 18-C 

D - 3 5 1 . 4 3 ( 3 H. t , J = 6 H j ) , 3.52 (3H. s) . 

4. 38 (2H, q. J = 6Hz) , 6. 23 (1H. s) . 

7. 23 (IH. d. J = 9Hz) . 8. 34 (1H, d. JMHz) , 

9. 29 (IH. br $) 



75 



20 



25 



30 



50 



55 



C C D C £ . ] Melting 1 2 7 - 1 2 9 °C 

J point 



D - 3 6 0. 9 8 - 1 . 4 7 ( 3 H. .) , 2. 42 (5H. br s) , 3. 54 (3H, s) , 
35 6- 3 7 (IH, s) . 7. 38 (IH. d, J = 9Hz) . 7.97 fl H, s ) . 

8. 45 (IH. d. J = 7Hz) . 9. 57 (IH. br s) 

[CDC* j ] Glass-like oily product 

D - 3 7 2. 4 6 - 3 . 8 1 ( 5 H. m) , 3. 46 (3H. «). 6. 2 1 (IH, s), 

45 7.10 (IH, d. J = 9Hz) . 7. 93 (IH. d. J = lOHz), 

8. 14 (IH. br t) 
[ C D C * 3 ] Melting U 5 - 1 1 9 *C 
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Table 2 (Contd.) 



5 Compound No. Ir-NMR 8 (ppm) Physical property 

[solvent} 

D - 3 8 2. 4 7 - 2. U (SH. ■) , 3. 47 (3H. br s) . 

10 

3. 6 1 (3H, i) . 6. 21 (1H. s) . 7. 10 (1H. d. J=9Hz) , 
7. 91 { 1 H. br $). 8. 14 (1H. d , J = 7Hz) 

T5 

[CD Ci , ] Melting 1 5 8 - 1 6 0 °C 

3 point 

D - 3 9 0. 7 9 - 1. 4 1 ( 3 H, a) . 2.0 0 - 3.2 3 ( 5 H. a) . 

20 

3. 52 (3H. s) . 6.39 (1H. s) , 7. 16 (1H, d. J = 7 H z ) . 
25 7. 4 6 ( 1 H. d. J = 9 H z ) . 

c c d c j 3 ] ptlli ng 111-1 65^ 

30 D- 4 0 2. 69-3. 35 (5H. m). 3 . 4 6 ( 3 H . s ) . 6 . 7 8 ( 1 H . s ) . 

7. 2 1 (1H, d, J = 7 H z ) . 7. 43 (1H. d. J = 9 H z ) 



35 



40 



[ d 6 - D M S 0 ] pJint ng 2 5 3 - 2 5 4 °C 

D - 41 2. 88 (4H. t) . 3.42 (3H. t) , 6. 39 (1H. s) . 

7. 50 (1H. d. J = 7 H z ) , 7. 64 (1H. d. J = 9Hz) 
[ d fi - D M S O ] pJ^J ng 1 5 8 - i 6 1 °C 
D - 4 2 3.5 0 ( 3 H,$). 6 . 3 1 ( 1 H . s ) . 6.86(lH.br s). 

45 

7. 22 (IH, d, J = 9Hz) . 7. 53 ( 1 H. d. J = 7 H z ) 
[ C D C i 3 ] Oily product 

so : 
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Table 2 (Contd.) 



10 



is 



20 



25 



30 



35 



40 



45 



50 



Compound No. 1 H -NMR 5 (ppm) Physical property 

. r sol vent! 

D " 43 3. 53 (3H. s) . 6. 32 (1H. s) , 6. 64 UH. br s). 
7. 28 (1H, s) , 7. 44 QH. d, J = 3Hi) 
C C D C £ j ] Melting 165 _ 167 ^ 

0-44 2 - 95 (6H. s) , 3. 46 (3 H, S ) . 6. 2 0 (IB, s) . 

6. 63 (IH. d. J = 7 H z ) . 7 . 13 ( 1 H. d. J=9H:) . 

7. 3 I (IH. $) 

[ C D C 2 3 ] Viscous oily product 

0 - 4 5 3 - 5 0 ( 3 H, s). 6. 2 5 ( 1 H. s), 6. 95-7. 6 S (4H. m) , 
«• 10 (IH. br $) . 8. 42 (IH. d. J = 7 H z } 
[ C D C i j ] «^ing U ^ {UX 

D - 4 6 3 . 4 9 (3 H. s) . 6. 21 (IH. s) . 6 . 6 5 - 6. 7 9 ( 9 H. m) 

[ C D C i 3 ] poiiJ" 9 2 2 0 - 2 2 2 V (decomposition) 
0-47 !• 2 9 (3 H. t. J.THi). 2. 42-3. 81 (5H. ■) . 

3. 60 (3H. br j). 4.19 (2H. q. J=7H»). 
6. 41 (IH. $) , 7. 25 (IH. d. J = lOHz). 8. 20 (IH. br $) 
[ C D C 4 3 ] Melting 
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Table 2 (Contd.) 



Compound No. 1h-NMR 8 (ppm) Physical property 
f solvent] 

D- 4 8 3 . 5 4 < 3 H . s ) . 6 . 3 5 ( 1 H . s ) . 6 . 8 0 - 7. 8 8 ( 8 H. m) . 

8. 9 9 (1 H, b r s) 

[ d , - D M S 0 ] Melting 2 1 7 - 2 1 9 °C 
o point 

D - 4 9 1 . 4 8 ( 3 H. d. J = 7 H z) . 3. 5 8 (3 H, s ) , 

4. 51 (2H. q. J = 7 H z ) . 6. 35 (IH. $) . 

7. 20 (1H. d. J = 9 H z ) . 7.47-8.01 (5H, s) , 

8. 62 (1H, b r s) 

[ C D C I 3 ] point" 9 1 7 5 - 1 7 7 °C 

D - 5 0 2. 3 4 ( 3 H. $) , 3.49 (3H. s) . 6. 2 1 (1H, s) . 

7. 1 6 (1 H. d. J = 8H z) , 7. 4 1 (1 H. b r s) . 

8. 11 ( 1 H . d, J = 7 H z ) 

C C D C £ 3 ] point 1 * 9 1 4 9 - 1 5 I °C 

D - 51 3. 50 (3H. s) , 5.15 (2H. $) . 6. 33 (1H. $) 

6. 80-7. 5 1 (6H. m) . 8. 23 (1H, d. J = 7 H z ) 

[CDCi , ] Melting 1 4 2 - 1 4 4 °C 

J point 
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Table 2 (Contd.) 



Compound No. 1 H -NMR 6 (ppm) Physical property 
[solvent] 

3. 50 (3H, s) , 5. 10 (2H. s) , 6. 25 (1H. s) . 

7. 1 1-7. 35 (6H. ■) . 8.11 (1H, d. J = 7H:) 
[ C D C ^ j ] pelting U{ _ IUX 

2. 31 (3H. $) . 3. 48 (3 H. s) , 5. 54 (2H. $) . 
6. 20 (1H. s) , 6.9 5 - 7.2 5 ( 6 H, n) . 

8. 08 (1H. d, J = 7 H z ) 
[ C D C £ j ] Melting m _ mT! 

1. 00 (9 H. i ) , 3. 56 (3H. s) . 3. 86 (2H, s) . 

6. 3 7 ( 1 H . s) , 7. 09 (lH.br s). 

7. 20 (1H, d. J - 9 H z ) , 8. 22 (1H. d. J = 7 H z ) 
[ C D C £ 3 ] Melting , 5 „ . \ $ , ^ 

3. 54 (3H, s) , 4. 19 (2H. s) . 6. 34 (1H. t) , 

7. 10-7. 41 (6H. ■). 8. 07 ( 1 H, d, J = 7 H z ) . 

8. 6 1 (1R. b r s) 

[ C D C £ 3 ] pJint" 9 1 9 2 - 1 9 3 "C 
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Table 2 (Contd.) 



5 Compound No. 1h-NMR 6 (ppm) Physical property 
m [solvent] 



70 


D 


- 56 


3.59(3H.s), 6 . 3 6 ( 1 H . s > . 7. 35-7. 90 (8H. m) 
[dp - D M S 0 ] Melting 1 8 9 - 1 9 l^C 

w point 


J5 


D 


- 57 


3. 48 (3H, $) . 6. 50 (1H. s) . 7. 3 8 - 7 . 9 0 ( 8 H. n) 

C d . - D M S 0 ] Melting 2 1 1 - 2 2 3 °C 
o point 


20 


D 


- 58 


3. 56 (3H, s) , 3.80 (3H, s) . 6.36 (1H. s) , 
6. 7 5 - 7 . 6 6 ( 3 H. ■) , 8. 20 (1H. b r s) 


25 






[ C D C £ 3 ] poiSi 1 3 0 - 1 3 2 ^ 




D 


- 5 9 


3. 48 (3 H. $) . 3. 74 (3H. s) . 6.44 (1H. s) , 


30 






7. 11-7. 9 6 (3H, o) 

[ d . - DM SO] Melting 2 5 4 - 2 5 6 °C 
0 point 


35 


D 


- 60 


3. 53 (3H. s) . 3. 79 (3H. s) , 6.33 (1H, s) , 
7. 3 8 - 7 . 6 8 ( 2 H. m) . 8. 1 9 (1H. b r s) 


40 






C d 6 - D M S 0 ] pHni ng 1 8 3 - 1 8 5 -C 




D 


- 6 t 


1. 30 (3H. t, J = 7 H x ) , 3. 51 (3H. br s) , 


45 






4. 21 (2H. q. J = 7 H x) , B . 3 2 ( 1 H. s ) . 7. 09UH.br $) 
7. 44 (1H. d, J = 8 H x ) . 8. 20 ( 1 H. d. J = 7H:) 


SO 






[ C D C J , ] Melting 1 4 7 - 1 4 9 °C 
3 point 



55 
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Table 2 (Contd.) 



w 



15 



Compound No. 1 H -NMR 8 (ppm) " Physical property 
[ solvent] 

D - 6 2 3. 4 9 ( 3 H. s) , 6. 32 (1H, s) , 7. 19-8. 00 (7H. ■) 
CCDCi , - DMSO- d fi ]Melting 2 0 5 - 2 0 7 *C 

* 0 point 

D - 6 3 3 . 5 1 ( 3 H, s) . 3. 79 (3H. $) . 5. 10 (2H. s) , 
6. 31 (1H, s) , 6. 7 8 - 7 . 4 5 ( 6 H, a) , 
so 8. 22 (1H. d, J = 7H:) 

[ C D C £ 3 ] *H£ ng 1 4 7 - 1 4 8 -C 

25 D - 6 4 2 . 3 8 ( 3 H. s) . 3.57 (3H, s) , 5. 19 (2H. s) , 

6. 33 (1H, s) . 7.11-7.40 (6H. o) . 
30 8. 2 6 ( 1 H. d. J = 8Hz) 

C C D C £ 3 ] Melting 1 5 2 - 1 5 4 *0 

J point 

35 D — 6 5 Melting 1 1 9 - 1 2 1 "C 

point 

D ~ 6 6 3 . 52(3H, s), 3. 73(3H, s) f 6. 27(1H, s). 

7. 05 (1H, b r s) , 7.36 (1H, d, J-8H2) , 

8. 08 (1H, d, J = 7H:) 



40 



45 



50 



55 



C C D C £ , ] Melting 114-116°C 

* point 
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Table 2 (Contd.) 



Compound No. 1h-NMR 6 (ppm) Physical property 
f solvent ] 



10 D - 67 0 . 9 5 ( 3 H. t. J = 7 H z ) . 1. 28-1. 98 ( 2 H . a) , 

3. 50 (3H. br s). 4. 10 (2H. t. J = 7 H z ) 

15 6. 3 1 (1 H. s) . 7. 1 1 (1 H. b r s) . 

7. 43 (1H, d, J = 8Hi) . 8. 19 (1H, d. J=7Hz) 

20 C C D C £ , ] Melting 1 5 4 - 1 5 7 °C 

i point 

D - 6 8 3. 53 (3H, s) , 3.79 (3H. $) . 6.36 (1H. $) . 
25 6 . 7 5 - 8 . 2 0 ( 4 H. n) . 

[ C D C £ 3 ] point" 9 1 2 5 - 1 2 6 °C 

30 

D - 6 9 3. 5 4 ( 3 H, s) , 5. 11 (2H, $) . 6. 3 1 (1H. s) . 

7. 11-7. 60 (7H P b), 8. 20 (1H, d, J = 7 H z ) 

[ C D C £ , ] Melting I 1 0 - 1 1 2 °C 

J point 

D - 7 0 1 . 2 3 ( 3 H, t, I = 7 H z ) , 2 . 6 3 ( 2 H, q . J = 7 H x ) . 

3. 54 (3H, $) , 5.17 (2H. s) . 6. 36 (1H. s) , 

7. 2 0 - 7 . 3 8 ( 6 H. d) , 8. 29 (1H, d. J=7Hz), 

[ C D C £ . ] Melting 1 3 1 - 1 3 3 °C 

J point 

50 



35 



40 



45 



55 



51 
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Compound No. 1 H -NMR 8 (ppm) ™ Physical property 
[solvent] 

D ~ 71 1-32 (9H. s) , 3. 53 (3H. $) . 5. 16 (2H. s) , 

6. 35 (IH, s) . 7. 17-7. 46 (6H, ■), 

8. 27 (1H. d. J = 7 H z ) 

[CDC/ 3 ] Semi-solid 
D ~ 72 3-52 (3H. i) . 5. 23 (2H, s) . 6. 34 (IH. s) . 

7 . 3 0 - 7 . 7 0 ( 6 H. a), 8. 22 (IH, d. J = 7H:) 
[ C D C £ j ] Melting . ! 0 3 - i 0 4 «C 

D ~ 7 3 3. 5 4 ( 3 H. $) , 5. 2 7 (2 H. s ) . 6.36 (IH. s) . 

7. 2 0 - 7 . 7 0 ( 4 H, ■) . 8. 10-8. 40 (3H, a) 
C C D C £ 3 ] Glass-like 
D ~ U 3. 56 (3H. s) . 5. 32 (2H. i) . 6. 35 (IH. s) . 

7. 2 0 - 7. 7 5 ( 5 H. a), 8. 27 (IH, d, J«7H:), 

8. 69 (IH. d, J-SHi) 

C C D C £ j ] Glass-like 
D ~ 7 5 3. 5 2 ( 3 B. s) . 5. 34 (2H. $) . 6. 34 (IH. s) . 

6 . 8 8 - 7. 4 5 ( 5 H. a). 8. 26 ( 1 H. d. J=7H:), 
C C D C I 3 3 gig"* H7-169-C 
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Table 2 (Contd.) 



Compound No. 1h-NMR 6 (ppm) Physical property 
f solvent ] 

D - 76 1.61 (3H, d, J = 6 H z ) . (3H, s) , 

5. 89 (IH. d. I = 6H:) . 6.38 ( I H . $) . 

7. 12-7. 55 (7H, n), 8. 29 (1H. d . J=7H:) 

[ C D C £ , ] Melting 1 6 3 - 1 6 4 

•> point 

D - 7 7 2. 9 9 ( 2 H, t. J =7 H i) . 3.54 (3H. s) , 

4. 39 (2H, t. J = 7 H i ) . 6. 35 (1H, s) . 

7. 0 5 - 7. 4 0 ( 7 H, n) . 8. 20 (1H. d. J = 8 H z ) 

[ C D C £ , ] Melting 8 7 - 8 8 *C 

s point 

D - 7 8 3. 5 6 ( 3 H, $) , 4.60 ( 2 H . q, J=8H:) , 

6. 38 (1H, s) . 7. 36 ( 1 H . d. I = 9 H x ) . 

7. 38 (1H, br $) , 8. 19 (1H, d; J = 7 H i ) 

[ C D C £ , ] Melting 1 6 4 - 1 6 5 °C 

& point 

D - 7 9 1 . 7 6 - 2 . 2 6 ( 9 H. ■). 3. 55 (3H. s). 

4. 15 (2H. d. J = 6Ht) , 6 . 3 5 ( 1 H . s ) . 7 . IS ( 1 H . b r s), 
7. 39 (IH. d. J = 9Hi) . 8.26 (IH. d. J = 7 H : ) 
[ C D C £ 3 ] point" 9 ' 116 — 1 1 8 "C 
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Table 2 (Contd.) 



Compound No. 1 H -NMR 5 (ppm) Physical property 
T solvent! 



D - 



15 



20 



25 



30 



1. 74 (3H. d. J = SHz) , 3. 55 (3H, s) . 
4. 61 (2H. ■) , 5 . 5 9 - 5 . 8 8 ( 2 H. ■). 6. 39 (1H. s). 

7. I 8 ( 1 H. b r i), 7. 34 ( 1 H. d. J=9Hz) , 

8. 23 (IH, d, J = 7Hr) . 

C C D C £ 3 ] Glass-like 

D-81 3.52(3H.$). 4. 34 ( 2 H , d, J = 5 H z ) , 5. 7 2 ( 1 H. b r s). 

6. 30 (IH, $) , 6. 99 (1H, b r s) , 7. 08 (1H, d, J = 9Hz). 

1. 2 0 ( 5 fl. $) , 8. 33 (IH. d. J = 7Hz) 

[CD Ci . ] Melting 1 6 5 - 1 6 7 °C 

J point 



D - 8 2 3 . 6 0 ( 3 H. s) , 4. 69 (2H. d. J = 5Hz) , 

S - 18 "6- 13 (3H. a), 6. 41 (IH, s), 7. 23 (IH, b r ,.) , 
1. 3 6 ( 1 H. d. J = 9Hz). 8. 28 ( 1 H. d, J = 7Hi) 
[ C D C i 3 ] Melting 1 4 8 - 1 4 9 "C 

D ~ 8 3 3. 5 7 ( 3 H. s). 4. 87(2H. d, J=6Hz). 
4 5 6. 3 2 - 6 . 7 2 OR. ■), 7. 19-7. 49 (7H, t) , 

8. 27 (IH. d. I = 7Hi) 



50 



55 



[ C D C J 3 ] Melting t ! 4 - 1 1 6 «C 
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Table 2 (Contd.) 



Compound No. 1h-NMR 8 (ppm) Physical property 
f solvent 1 

D - 8 4 3 . 5 6 OH. s ) . 5 . 2 5 ( 2 H . s ) , 6.39(lH.s). 

7.15-8.7 1 (7H, m) 
[ C D C I 3 ] point" 9 I 7 0 - 1 7 1 "C 

D - 8 5 3. 5 9 ( 3 H. s) . 5. 2 2 (2 H, s) . 6. 38 (1 H, s) , 

7.12-7.51 (4H, ■) , 8.2 1 (1H, d, 1 ■ T H i ) . 

8. 12 (2H, d, J = 6Hz) 

[ C D C J , ] Melting 2 0 8 - 2 0 9 °C 

3 point • 

D - 8 6 3. 5 5 ( 3 H . $) . 5.21 (2H. s) , 6. 40 (1H. s) . 

7. 0 8 - 7. 4 9 ( 5 H . m) . 8. 30 (1H. br s) 
CC D C J 3 ] ^j ng 155-15U-C 

D - 8 7 3.4 9 ( 3 H.s). 5. 36X2H. s). 6 . 3 2 ( 1 H . s ) . 

7. 2 1-8. 03 (9H, m) , 8.3 1 (1H. d. J = 7H:) 

[ C D C £ , ] Melting 1 3 0 - I 3 2 "C 

3 point 

D - 8 8 2 . 3 4 ( 3 H. $ ) . 3.50(3H.s). 6.29(1H.$). 

6 . 9 2 - 7 . 5 5 ( 6 H. m) . 8. 24 (1H, d. J=7Hz) 
[ C D C i 3 ] poiSt 119 145-147'C 
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Table 2 (Contd.) 



s Compound No. 1 H -NMR 6 (ppm) Physical property 
. [solvent 1 

D - 8 9 3. 0 6 ( 3 H, s) . 3. 5 3 (3 H. «) , 4. 5 9 (2 H. s), 
6- 34 (1H. $) , 6 . 9 0 - 7 . 4 0 ( 7 H, id) , 
8. 43 (1H. d, J = 8 H z ) 
[ C D C i j ] Melting IU _ H5 ^ 

D - 9 0 1. 4 5 - 1. 8 0 ( 6 H. n) . 3. 2 8 - 3 . 6 4 ( 7 H, a) , 

6- 28 (1H. s) , 7. 00 (1H. br s). 7. 29 (1H. d, J = 9 H r ) . 
8. 39 (1H. d. J = 7Hz) 

[CDCi , ] Melting 9 9 - 1 0 0 °C 

* point 1 u w w 

D - 91 3. 50 (3H, s) , 4. 00 (3H. s) . 6. 35 (1H. s) . 

7. 21 (1H. d. J = 8Hz) , 7. 85 (1H. d, J = 7H:) , 

8. 19 (1H. b r s) 

[ C D C £ , ] Melting 1 2 3 - 1 2 5 "C 

0 point 

D - 9 2 3 . 5 7 ( 3 H. s). 4. 3 9 ( 2 H, s), 6. 3 9 (1 H. t) , 

6. 78 (1H, b r $) , 7. 28 (1H. d. J = 9 H z ) , 

7. 30 (5H. j) , 7. 68 (1H ( d. J = 7 H z ) 

[ C D C £ j ] f o \^ 1 6 0 - 1 6 2 -C 

50 



15 



20 



25 



30 



35 



45 



55 
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Table 2 (Contd.) 



Compound No. 1h-NMR 8 (ppm) Physical property 

[ solvent 1 ; 

D- 9 3 2. 5 9 ( 3 H. s ) . 3. 50C3H. s). 6 . 2 2 C 1 H. s ) . 

7. 20 ( 1 H . d. J = 8H:), 7. 91 ( 1 H. d. J = 7H:) , 

8. 07 (1H. b r s) 

[ c D C £ , ] Melting 1 2 3 - I 2 5 "C 

3 point 

D - 9 4 3. 5 3 ( 3 H. s) . 5. 5 4 (2H. s) . 6. 3 4 (IH, s) , 

7. 32 ( 1 H. d, J = 9 H 2 ) . 7. 36 (5H. $) . 

7. 98 (1H, d, J = 9H:) , 8. 38 (IB.br s ) 

D Ci 3 ] 71-73-C 
D- 9 5 3. 5 5 ( 3 H.$). 3.72(3H,s), 4.43(2H.s). 

6. 35 (1H, s) . 7. 47 (IH. d, J = 9 H : ) , 

7 . 7 I ( 1 H . d , J = 9 H i ) . 8 . 2 9 ( 1 H , i j 

[ C D C £ , ] Melting 1 5 2 - 1 5 4 °C 

L 3 point 

D- 9 6 3.46UH.O. 3. 62 (2H, d, J = 5 H i ) , 3.74(3H,s). 
4. 9 1 (1H. t. J = 5Hi) . 6.26 (IH. i) . 
6. 35 (IH. d. J = 7Hi) . 7. 22 (IH. d, J = 9H:) 
[ C D C £ 3 ] Glass-like 
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Table 2 (Contd.) 

Compound No. 1 H -NMR 5 (ppm) Physical property 

[solvent! • 

D " 97 1- 4 7 (3 H. d. J = 7 H z ) . 3. 72 (3.H. $), 3. 79 (3H. s ) , 
4. 06 (1H. dq, J = 7. 7Hz), 4. 73 (1H, br j). 

6. 34 (1H. s) . 6.45 (1H. d, J = 7H:), 

7. 26 (1H, d, J=9Hz) 

[ C D C £ j ] Viscous oily product 

0-98 1- 25 (3 H. t, J = 7Hz) . 1. 45 (3 H, d, J = 7Hz) . 

3. 48 (3H, $) , 4.15 (1H, dq. J = 7. 7Hz), 

4. 17 ( 2 H, q, J = 7Hz) , 4. 82 (lH.br s) , 

6. 31 (1H. s) . 6. 45 (1H. d. J = 7Hz) . 

7. 23 (1H. d, JMHz) 

[ C D C I j ] Viscous oily product 

D - 99 



45 



50 



55 
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Table 2 (Contd.) 



s Compound No. 1h-NMR 8 (ppm) Physical property 
\ [solvent! 

D-100 

10 



15 

D-101 



20 



D-102 

25 



30 

D-103 

35 



40 



50 



55 



59 
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Table 2 (Contd.) 



Compound No. Ijj-NMR S (ppm) [solvent] Physical property 

D-104 



10 



15 



20 

The compounds of the present invention synthesized in accordance with the above scheme w 
Examples including the compounds synthesized in the above Examples are shown below, but the present 
invention is not limited by these. 



or 



25 



35 



45 



50 



55 
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30 



35 



40 



45 



50 
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10 



75 



20 



25 



30 



35 



40 



45 
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R' 




V- 



R 5 



10 



15 



20 



CPiJvJ) pp. fl 




F 

CF 3v JJ 0 





25 



in which Ffe represent the following: 
(Abreviations indicate respectively the meanings as shown below. 

Me: merhyl group, Et: ethyl group, Ph: phenyl group, n-Bu: normal butyl group, s-Bu: secondary butyl 
group. i-Bu: iso butyl group, t-Bu: tertiary butyl group, n-Pr: normal propyl group, i-Pr: iso propyl group, n- 
Am: normal amyl group, t-Am: tertialy amyl group, n-Hex: normal hexyl group, c-Pr: cyclopropyl group c- 
Bu: cyclobutyl group, c-pen: 
cyclopentyl group, c-Hex: cyclohexyl group) 

NHS0 2 -t-Am % NHSOz-n-Am , NHS0 2 -n-Hex » NHS0 2 CH 2 (CH 2 ) G Me „ NHSOzCHafCHaJsMe „ NHSOzCHz- 
(CH 2 ) 10 Me . NHS02CH 2 (CH 2 )i 2 Me . NHS0 2 CH 2 (CH 2 ) 14 Me » NHS0 2 CH 2 (CH 2 ), s Me s NHS0 2 CH = CH 2 „ 
30 NHS0 2 CH 2 CH = CH 2 „ NHS0 2 CH(Me)CH = CH 2 % NHS02C(Me) 2 CH =CH 2 „ NHS0 2 CH 2 OCH „ NHSOzCH- 
(Me)C=CH „ NHSOaCtMehC^CH s NHS0 2 CH = CHPh . NHS0 2 (CF 2 ) 3 CF 3 „ NHS0 2 (CF 2 ) 5 CF 3 » NHS0 2 - 
(CF 2 )7CF3 „ NHS0 2 CH 2 Si(Me) 3 „ NHS0 2 CH 2 S0 2 Me > NHS0 2 CH 2 Ph „ NHSCfeCI-feCI-fePh „ NHS02CHW2- 
F-Ph) „ NHS02CH 2 -(3-F-Ph) „ NHS0 2 CH 2 -(4-F-Ph) . NHS0 2 CH 2 -(2-Ct-Ph) „ NHS0 2 CH 2 -(3-Ct-Ph) „ 
NHS02CH2-(4-Ct-Ph) „ NHS0 2 CH 2 -(2-Br-Ph) s NHS02CH 2 -(3-Br-Ph) „ NHS0 2 CH 2 -(4-Br-Ph) „ NHSC^CHz- 
35 (2-l-Ph) N NHSOzCHfe-O-l-Ph) s NHS0 2 CH 2 -(4-l-Ph) „ NHS02CH 2 -(2-Me-Ph) „ NHS0 2 CH 2 -(3-Me-Ph) . 
NHS0 2 CH 2 -(4-Me-Ph) s NHS0 2 CH 2 -(2-MeO-Ph) s NHS02CH 2 -(3-MeO-Ph) , NHSOzCHz-^-MeO-Ph) 
NHSO 2 CH 2 -(2-N0 2 -Ph) s NHS0 2 CH 2 -(3-N02-Ph) . NHS0 2 CH 2 -(4-N0 2 -Ph) % NHS02CH 2 -(2-MeOCO-Ph) » 
NHSCfeChMa-MeOCO-Ph) s NHSOzCH^-MeOCO-Ph) s NHS0 2 CH 2 -(2-CF 3 -Ph) % NHSQaOfe-O-CFa-Ph) 
s NHS0 2 CH 2 -(4-CF 3 -Ph) x NHSQzCH^-CFgO-Ph) , NHSOzC^-O-CFaO-Ph) . NHSft-CHa-^-CFsO-Ph) » 
40 NHS0 2 NHC0 2 Me „ NHS0 2 NHCC^ Et „ NHSOzNHCOz-n-Pr „ NHS0 2 NHC0 2 -i-Pr „ NHS0 2 OMe 
NHSOzOEt „ NHS0 2 0-i-Pr „ NHS0 2 0-n-Pr „ NHSOsOCHj-C* , NHS020Si(Me) 3 „ NHS0 2 Ph , NHS0 2 -(2-F- 
Ph) s NHS0 2 -(3-F-Ph) „ NHS02-(4-F-Ph) „ NHS02-(2-Ci-Ph) „ NHS0 2 -(3-Cl-Ph) » NHS02-(4-Ct-Ph) 
NHS0 2 -(2-Br-Ph) „ NHS0 2 -(3-Br-Ph) „ NHSOz^-Br-Ph) , NHS0 2 -(2-l-Ph) „ NHS0 2 -(3-l-Ph) „ NHS0 2 -(4-l- 
Ph) „ NHS0 2 -(2-Me-Ph) % NHS0 2 -(3-Me-Ph) „ NHS02-(4-Me-Ph) „ NHS0 2 -(2-MeO-Ph) » NHSO.-tf-MeO- 
45 Ph) v NHS0 2 -(4-MeO-Ph) „ NHS0 2 -(4-Et-Ph) „ NHS0 2 -(4-n-Ph-Ph) „ NHSCfe-^-i-Pr-Ph) s NHS02-(4-n-Bu- 
Ph) „ NHSOz-^-s-Bu-Ph) * NHS0 2 -(4-i-Bu-Ph) . NHS02-(4-t-Bu-Ph) v NHS0 2 -(4-t-Am-Ph) , NHS0 2 -(4-n- 
Hex-Ph) „ NHS0 2 -(2-N0 2 -Ph) „ NHS0 2 -(3-N0 2 -Ph) , NHS0 2 -(4-N0 2 -Ph) „ NHS0 2 -(2-MeOCO-Ph) . N 
HSO z -(3-MeOCO-Ph) „ NHS0 2 -(4-MeOCO-Ph) s NHS0 2 -(2-CF 3 -Ph) „ NHS0 2 -(3-CF 3 -Ph) % NHS0 2 -(4-CF 3 - 
Ph) „ NHS0 2 -(2-CF 3 0-Ph) s NHS0 2 -(3-CF 3 0-Ph) „ NHS0 2 -(4-CF 3 0-Ph) „ NHS0 2 -(4-CF 3 CF 2 0-Ph) 
so NHS0 2 -(3-MeCO-Ph) „ NHS0 2 -(3-HOCO-Ph) „ NHSO z -(4-HOCO-Ph) x NHS0 2 -(2,4-di-N0 2 -Ph) „ NHSQ2-(4- 
CX-3-N0 2 -Ph) „ NHS02-(2-Me-5-N0 2 -Ph) » NHS0 2 -(4-Ct-3-HOCO-Ph) % NHS0 2 -(2-MeCONH-Ph) % N 
HSO z -(3-MeCONH-Ph) , NHS0 2 -(4-MeCONH-Ph) „ NHS0 2 -(2-N0 2 -4-CF 3 -Ph) , NHS02-(3.5-di-CF 3 -Ph) „ 
NHS0 2 -(4-(2,2-dichlorocyclopropyl)-Ph) „ NHS0 2 -(3-N0 2 -4-t-Bu-Ph) „ NHS02-(4-(1-bromoethyl)-Ph) % 
NHS0 2 -(2,5-di-MeO-Ph) „ NHS0 2 -(4-dimethylamino-3-N0 2 -Ph) „ NHS0 2 -(4-Ct-3-CF 3 -Ph) „ NHS0 2 -(2 4-di- 
55 Me-3-N0 2 -Ph) . NHS02-(2,4-di-Ct-5-Me-Ph) . NHS0 2 -(4-CX-2,5-di-Me-Ph) „ NHS0 2 -(2-C*-6-Me-Ph) 
NHS0 2 -(3-Cl-4-MeO-Ph) . NHS0 2 -(3-Ci-2-Me-Ph) . NHS02-(2-Ct-5-CF 3 -Ph) . NHS0 2 -(2-CZ-4-CF 3 -Ph) % 
NHS0 2 -(2-CN-Ph) „ NHS0 2 -(3-CN-Ph) s NHS0 2 -(4-CN-Ph) % NHS02-(5-F-2-Me-Ph) , NHS0 2 -(5-Ct-2-MeO- 
Ph) , NHS0 2 -(2,4-di-i-Pr-Ph) . NHS0 2 -(6-MeO-3-Me-Ph) . NHS0 2 -(2,4-di-MeO-Ph) » NHS0 2 -(3,4-di-MeO- 
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Ph) % NHS0 2 -(3,5-di-MeO-Ph) N NHS0 2 -(2,5-di-MeO-Ph) s NHS0 2 -(2,6-di-MeO-Ph) . NHS0 2 -(2,3-di-MeO- 
Ph) . NHS0 2 -(2,4-di-CX-Ph) s NHS0 2 -(3,4-di-CX-Ph) . NHS0 2 -(3,5-di-CX-Ph) . NHS0 2 -(2,5-di-CX-Ph) . 
NHS0 2 -(2,6-di-CX-Ph) . NHS0 2 -(2,3-di-CX-Ph) . NHS0 2 -(2,4,6-tri-CX-Ph) . NHS0 2 -(2,4-di-F-Ph) . NHSO2- 
(3,4-di-F-Ph) . NHS0 2 -(3,5-di-F-Ph) . NHS0 2 -(2,5-di-F-Ph) . NHS0 2 -(2,6-di-F-Ph) . NHS0 2 -(2,5-di-Br-Ph) . 

5 NHS0 2 -(3,4-di-Br-Ph) . NHS0 2 -(2-CX-4-F-Ph) . NHS0 2 -(3-CX-4-F-Ph) . NHS0 2 -(pentafluoro-Ph) v NHSO2- 
(pentamethyl-Ph) N NHS0 2 -(2,4,6-tri-Me-Ph) . NHS0 2 -(2,4,6-tri-i-Pr-Ph) . NHS0 2 -(2,3,5,6-tetra-Me-Ph) . 
NHS0 2 -(2,4-di-Me-Ph) . NHS0 2 -(3,4-di-Me-Ph) . NHS0 2 -(3,5-di-Me-Ph) . NHS0 2 -(2,5-di-Me-Ph) . NHS0 2 - 
(2,6-di-Me-Ph) . NHS0 2 -(2,3-di-Me-Ph) v NHS0 2 -Q1 . NHS0 2 -Q2 . NHS0 2 -Q3 . NHSCVQ4 v NHS0 2 -Q5 . 
NHS0 2 -Q6 . NHS0 2 -Q7 . NHS0 2 -Q8 . NHS0 2 -Q9 . NHS0 2 -Q10 . NHSCfe-QH . NHSCVQ12 . NHS0 2 - 

70 Q13 . NHS0 2 -(3-CF 3 -Q1) ^ NHS0 2 -(3-CON(Me) 2 -Q1 ) . NHS0 2 -(2-Cl-Q2) . NHS0 2 -(2-CX-Q3) . NHS0 2 - 
(4,5-di-Br-Q4) . NHS0 2 -(2,5-di-CX-Q4) . NHS0 2 -(4,5-di-CX-Q4) . NHS0 2 -(5-CX-Q4) . NHS0 2 -(5-Br-4-CX- 
Q4) N NHS0 2 -(4-Br-5-CX-Q4) N NHS0 2 -(3-Br-5-CX-Q4) . NHS0 2 -(7-CX-Q5) . NHSC^^-Me-QS) . NHSO2- 
(3,5-di-Me-Q8) . NHS0 2 -(3-Me-5-CX-Q8) . NHS0 2 -(3-Me-5-MeOCO-Q8) ^ NHS0 2 -(4-MeOCO-Q9) >. NHS0 2 - 
(4-MeOCOQ10) . NHS0 2 -(2,4-di-Me-Q1 1) x NHS0 2 -(3,5-di-Me-Q12) . NHS0 2 COMe . N(COMe)Me . N- 

75 (COMe)Et . N(COMe)-n-Pr . N(COMe)-i-Pr . N(COMe)CH 2 <>CH . N(COMe)CH 2 CH = CH 2 . N(COMe)- 
CH 2 Ph . NHCOEt . NHCO-n-Pr . NHCO-i-Pr . NHCO-n-Bu . NHCO-s-Bu . NHCO-i-Bu ^ NHCO-t-Bu . 
NHCOC(Me) = CH 2 . NHCOCH 2 CH = CH 2 . NHCOCH(Me)CH = CH 2 . NHCOC(Me) 2 CH = CH 2 . 
NHCOCH 2 CsCH N NHCOCH(Me)(>CH . NHCOC(Me) 2 (>CH . NHCO-(cyclopropyl) . NHCOCH(Me)-n-Bu . 
NHCOPh . NHCOCH 2 Ph . NHCOCH 2 CX . NHCOCH 2 Br . NHCOCHCX 2 . NHCOCCX3 . NHCOCF3 . 

20 NHCOCH 2 COMe . NHCOCH 2 CH 2 CH 2 C0 2 H . NHCOCH 2 CH 2 CH 2 C0 2 Me . NHCOCH 2 CH(Me)CH 2 C0 2 H . 
NHCOCH 2 CH(Me)CH 2 C0 2 Me . NHCOCH 2 CH(CF 3 )CH 2 C0 2 H . NHCOCH 2 CH(CF 3 )CH 2 C0 2 Me . N(S0 2 Me)- 
COC(Me) = CH 2 . N(S0 2 Me)COCH 2 CH = CH 2 . N(S0 2 Me)COCH(Me) = CH 2 . N(S0 2 Me)COC(Me) 2 CH = CH 2 
N N(S0 2 Me)COCH 2 OCH . N(S0 2 Me)COCH(Me)C^CH . N(S0 2 Me)COC(Me) 2 (>CH . N(S0 2 Me)CO- 
(cyclopropyl) . N(S0 2 Me)COCH(Me)-n-Bu . N(S0 2 Me)COPh . N(S0 2 Me)COCH 2 Ph . N(S0 2 Me)COCH 2 CX... 

25 N(S0 2 Me)COCH 2 Br . N(S0 2 Me)COCHCX 2 . N(S0 2 Me)COCCX 3 . N(S0 2 Me)COCF 3 . N(S0 2 Me)- 
COCH 2 COMe . N(S0 2 Me) COCH 2 CH 2 CH 2 C0 2 H x N(S0 2 Me) COCH 2 CH 2 CH 2 C0 2 Me . N(S0 2 Me) 
COCH 2 CH(Me)CH 2 C0 2 H . N(S0 2 Me) COCH 2 CH(Me)CH 2 C0 2 Me . N(S0 2 Me) COCH 2 CH(CF 3 )CH 2 C0 2 H . 
N(S0 2 Me) COCH 2 CH(CF 3 )CH 2 C0 2 Me . N(S0 2 Et)COC(Me) = CH 2 s N(S0 2 Et)COCH 2 CH = CH 2 . N(S0 2 Et)- 
COCH(Me)CH = CH 2 . N(S0 2 Et)COC(Me) 2 CH = CH 2 . N(S0 2 Et)COCH 2 €sCH . N(S0 2 Et)COCH(Me)sCH . 

30 N(S0 2 Et)COC(Me) 2 C^CH . N(S0 2 Et)CO-(cyclopropyl) . N(S0 2 Et) COCH(Me)CH 2 CH 2 CH 2 Me . N(S0 2 Et)- 
COPh v N(S0 2 Et)COCH 2 Ph . N(S0 2 Et)COCH 2 CX . N(S0 2 Et)COCH 2 Br . N(S0 2 Et)COCHCX 2 . N(S0 2 Et)- 
COCCXs . N(S0 2 Et)COCF 3 . N(S0 2 Et)COCH 2 COMe . N(S0 2 Et) COCH 2 CH 2 CH 2 C0 2 H . N(S0 2 Et) 
COCH 2 CH 2 CH 2 C0 2 Me . N(S0 2 Et) COCH 2 CH(Me)CH 2 C0 2 H . N(S0 2 Et) COCH 2 CH(Me)CH 2 C0 2 Me . N- 
(S0 2 Et) COCH 2 CH(CF 3 )CH 2 C0 2 H . N(S0 2 Et) COCH 2 CH(CF 3 )CH 2 C0 2 Me . NHCOH N N(COH)Me . N- 

35 (COH)Et) . N(COH)-n-Pr . N(COH)-i-Pr . N(COH)-n-Bu . N(COH)-s-Bu . N(COH)-i-Bu v N(COH)-t-Bu v N- 
(COH)C(Me) = CH 2 . N(COH)CH 2 CH = CH 2 . N(COH)CH(Me)CH = CH 2 x N(COH)C(Me) 2 CH = CH 2 % N(COH)- 
CH 2 OCH v N(COH)CH(Me)CsCH . N(COH)C(Me) 2 C=CH N N(COH)-(cyclopropyl) . N(COH)CH(Me)-n-Bu . 
N(COH)Ph v N(COH)CH 2 Ph . N(COH)CH 2 CX . N(COH)CH 2 Br 2 . N(COH)CHCX 2 . N(COH)CCX 3 . N(COH)- 
CF 3 v N(COH)CH 2 COMe . N(COH) CH 2 CH 2 CH 2 C0 2 H . N(COH) CH 2 CH 2 CH 2 C0 2 Me . N(COH)CH 2 CH(Me)- 

40 CH 2 C0 2 H . N(COH)CH 2 CH(Me)CH 2 C0 2 Me . N(COH)CH 2 CH (CF 3 )CH 2 C0 2 H . N(COH)CH 2 CH (CF 3 ) 
CH 2 C0 2 Me N N(COH)S0 2 Me . N(COH)S0 2 Et . N(COH)S0 2 -n-Pr . N(COH)S0 2 -i-Pr . N(COH)S0 2 -n-Bu . N- 
(COH)S0 2 -s-Bu > N(COH)S0 2 -i-Bu . N(COH)S0 2 -t-Bu . N(S0 2 CF 3 ) 2 . NHC0 2 Me . NHC0 2 Et . NHC0 2 -n-Pr 
. NHC0 2 -i-Pr . NHC0 2 -n-Bu . NHC0 2 -s-Bu . NHC0 2 -i-Bu . NHC0 2 -t-Bu . N(Me)C0 2 Me . N(Me)C0 2 Et . 
N(Me)C0 2 -n-Pr . N(Me)C0 2 -i-Pr . N(Me)C0 2 -n-Bu . N(Me)C0 2 -s-Bu . N(Me)C0 2 -i-Bu . N(Me)C0 2 -t-Bu s 

45 N(Et)C0 2 Me . N(Et)C0 2 Et v N(Et)C0 2 -n-Pr . N(Et)C0 2 -i-Pr . N(Et)C0 2 -n-Bu . N(Et)C02-s-Bu s N(Et)C0 2 H- 
Bu . N(Et)C0 2 -t-Bu . N(S0 2 Me)C0 2 Me . N(S0 2 Me)C0 2 Et . N(S0 2 Me)C0 2 -n-Pr . N(S0 2 Me)C0 2 -i-Pr . N- 
(S0 2 Me)C0 2 -n-Bu . N(S0 2 Me)C0 2 -s-Bu . N(S0 2 Me)C0 2 -i-Bu . N(S0 2 Me)C0 2 -t-Bu . N(S0 2 Et)C0 2 Me . N- 
(S0 2 Et)C0 2 Et s N(S0 2 Et)C0 2 -n-Pr , N(S0 2 Et)C0 2 -i-Pr . N(S0 2 Et)C0 2 -n-Bu s N(S0 2 Et)C0 2 -s-Bu . N- 
(S0 2 Et)C0 2 -i-Bu . N(S0 2 Et)C0 2 -t-Bu > NHC0 2 CH 2 -t-Bu . NHC0 2 -n-Am . NHC0 2 -n-Hex . 

50 NHC0 2 CH 2 (CH 2 )6Me N NHC0 2 CH 2 (CH 2 ) 8 Me . NHC0 2 CH 2 (CH 2 )i4Me . NHC0 2 CH 2 (CH 2 ) 16 Me . 
NHC0 2 CH = CH 2 . NHC0 2 CH 2 CH = CH 2 . NHC0 2 CH(Me)CH = CH 2 . NHC0 2 C(Me) 2 CH = CH 2 . 
NHC0 2 CH 2 C^CH % NHC0 2 CH(Me)CsCH . NHC0 2 C(Me) 2 (>CH . NHC0 2 CH 2 Ph . N(Me)C0 2 CH = CH 2 . N- 
(Me)C0 2 CH 2 CH = CH 2 . N(Me)C0 2 CH(Me)CH = CH 2 . N(Me)C0 2 C(Me) 2 CH = CH 2 > N(Me)C0 2 CH 2 CaCH . 
N(Me)C0 2 CH(Me)CsCH . N(Me)C0 2 C(Me) 2 C^CH . N(Me)C0 2 CH 2 Ph „ NHC0 2 CH = CHPh . NHC0 2 CF 3 v 

55 NHC0 2 CH 2 CF 3 . NHC0 2 CH(F)CF 3 x NHC0 2 (CF 2 ) 3 CF 3 . NHC0 2 (CF 2 )sCF 3 . NHC0 2 (CF 2 )7CF 3 v 
NHC0 2 CCX 3 . NHC0 2 CHCX 2 s NHC0 2 CH 2 CX . NHC0 2 CH 2 CCX 3 . NHC0 2 CH 2 CH 2 CX s 
NHC0 2 CH 2 CH 2 CH 2 Ci . NHC0 2 CH 2 CH(CX)Me . NHC0 2 CH 2 CH 2 OMe . NHC0 2 CH 2 OH 2 OEt . NHC0 2 Ph . 
N(Me)C0 2 Ph . NHC0 2 -(2-F-Ph) . NHC0 2 -(3-F-Ph) % NHC0 2 -(4-F-Ph) v NHC0 2 -(2-CX-Ph) . NHC0 2 -(3-CX- 
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k^uL 02 " (4 " Ct " Ph) s NHC0 2 -(2-Br-Ph) „ NHC02-(3-Br-Ph) „ NHC0 2 -(4-Br-Ph) x NHC0 2 -(2-l-Ph) 
NHCCfe-O-l-Ph) » NHC02-(4-l-Ph) , NHC0 2 -(2-Me-Ph) . NHC02-(3-Me-Ph) N NHC0 2 -(4-Me-Ph) . NHC0 2 - 
(2-MeO-Ph) % NHC0 2 -(3-MeO-Ph) . NHC0 2 -(4-MeO-Ph) . NHC02-(4-Et-Ph) x NHC0 2 -(4-n-Pr-Ph) N NHC0 2 - 
(4-i-Pr-Ph) „ NHC0 2 -(4-n-Bu-Ph) s NHC0 2 -(4-s-Bu-Ph) . NHC0 2 -(4-i-Bu-Ph) v NHC0 2 -(4-t-Bu-Ph) „ NHC0 2 - 
it t ^"' Ph) x NHC0 H4-n-Hex-Ph) s NHC0 2 -(2-N0 2 -Ph) , NHC0 2 -(3-N0 2 -Ph) % NHCCV^NOz-Ph) . 
NHC 0 2 -(2-MeOCO-Ph) „ NHC0 2 -(3-MeOCO-Ph) » NHCCVH-MeOCO-Ph) „ NHC0 2 -(2-CF 3 -Ph) . NHC0 2 - 
i:^" Ph) ^ NHCO H4-CF 3 -Ph) . NHC0 2 -(2-CF 3 0-Ph) „ NHC02-(3-CF30-Ph) s NHC02-(4-CF 3 0-Ph) 
NHC0 2 -(4-CF 3 CF 2 0-Ph) s NHCCMS-MeCO-Ph) „ NHCC^-O-HOCO-Ph) s NHC0 2 -(4-HOCO-Ph) „ NHC0 2 - 
(2 4-di-N02-Ph) „ NHC0 2 -(4-CX-3-N0 2 -Ph) „ NHC0 2 -(2-Me-5-NO z -Ph) % NHCO 2 -(4-CX-3-HOC0-Ph) 
> NHC0 2 -(2-MeCONH-Ph) , NHC0 2 -(3-MeCONH-Ph) , NHC0 2 -(4-MeCONH-Ph) . NHC0 2 -(2-N0 2 -4-CF 3 -Ph) 
v NHC0 2 -(3.5-di-CF 3 -Ph) x NHC0 2 -(4-(2,2-dichlorocyclopropyl)-Ph) v NHCQ2-(3-N0 2 -4-t-Bu-Ph) v NHC0 2 - 
£-(1-bromoethyl)-Ph) „ NHCOH^S-di-MeO-Ph) s NHC0 2 -(4-dimethylamino-3-N0 2 -Ph) „ NHCCW4-CX-3- 
CF 3 -Ph) „ NHC0 2 -(2.4-di-Me-3-N0 2 -Ph) „ NHC0 2 -(2,4-di-CX-5-Me-Ph) % NHC0 2 -(4-CX-2,5-di-Me-Ph) 
NHC0 2 -(2-CX-6-Me-Ph) „ NHC0 2 -(3-CX-4-MeO-Ph) . NHC02-(3-CX-2-Me-Ph) „ NHC0 2 -(2-CX-5-CF 3 -Ph) * 
NHC0 2 -(2-CX-4-CF 3 -Ph) , NHCO^-CN-Ph) . NHC0 2 -(3-CN-Ph) N NHCO z -(4-CN-Ph) , NHCOH5-F-2-M6- 
Ph > NHC0 2 -(5-CX-2-MeO-Ph) s NHCQz-(2,4-dl+Pr-Ph) . NHCCVfe-MeO-S-Me-Ph) . NHCCV^di-MeO- 
Ph) „ NHCOz^^-di-MeO-Ph) s NHC0 2 -(3,5-di-MeO-Ph) „ NHC0 2 -(2,5-di-MeO-Ph) „ NHCOH2 6-di-MeO- 
P ^ NHCO H2,3-di-MeO-Ph) * NH C0 2 -(2,4-di-CX-Ph) „ NHC0 2 -(3,4-di-CX-Ph) „ NHCOa-O.S-di-Cl-Ph) „ 
NHC0 2 -(2,5-di-CX-Ph) % NHC0 2 -(2,6-di-CX-Ph) s NHCO^.S-di-CX-Ph) . NHC0 2 -(2,4,6-tri-CX-Ph) s N 
HC0 2 -(2,4-di-F-Ph) N NHC0 2 -(3.4-di-F-Ph) . NHC0 2 -(3,5-di-F-Ph) % NHC0 2 -(2,5-di-F-Ph) „ NHC0 2 -(2.6-di-F- 
Ph) . NHC0 2 -(2,5-di-Br-Ph) » NHC0 2 -(3,4-di-Br-Ph) . NHC0 2 -(2-CX-4-F-Ph) „ NHC0 2 -(3-CX-4-F-Ph) 
NHC0 2 -(pentafluoro-Ph) . NHC0 2 -(pentamethyl-Ph) „ NHC0 2 -(2,4,6-tri-Me-Ph) „ NHC0 2 -(2,4,6-tri-i-Pr-Ph) 
NHC0 2 -(2,3,5,6-tetra-Me-Ph) s NHC0 2 -(2.4-di-Me-Ph) „ NHC0 2 -(3,4-di-Me-Ph) % NHCOz-O.S-di-Me-Ph) ! 
NHC0 2 -(2,5-di-Me-Ph) „ NHC0 2 -(2,6-di-Me-Ph) „ NHC0 2 -(2,3-di-Me-Ph) „ NHC0 2 CH 2 -(2-F-Ph) „ 
NHC0 2 CH 2 -(3-F-Ph) \ NHC0 2 CH 2 -(4-F-Ph) , NHC0 2 CH 2 -(2-CX-Ph) . NHCCfeCH.-O-CX-Ph) , NHCC^CH,- 
£5i^ } ^ NHC0 2 CH H 2 -E5r-Ph) s NHC02CH 2 -(3-Br-Ph) , NHC0 2 CH 2 -(4-Br-Ph) . NHCCfeCH^-l-Ph) . 
NHC0 2 CH 2 -(3-l-Ph) . NHC0 2 CH 2 -(4-l-Ph) . NHC0 2 CH 2 -(2-Me-Ph) „ NHC0 2 CH 2 -(3-Me-Ph) „ NHC0 2 CH 2 - 
(4-Me-Ph) . NHC0 2 CH 2 -(2-MeO-Ph) „ NHC0 2 CH 2 -(3-MeO-Ph) . NHCO z CH 2 -(4-MeO-Ph) „ NHCQ,CH2-(4- 
Et-Ph) NHC0 2 CH 2 -(4-n-Pr-Ph) „ NHC0 2 CH 2 -(4-i-Pr-Ph) . NHC0 2 CH 2 -(4-n-Bu-Ph) v NHC0 2 CH 2 -(4-s-Bu- 
J ™ * COaCH H4-i-Bu-Ph) s NHCQ2CH2-(4-t-Bu-Ph) . NHCCfeC^^t-Am-Ph) s NHC0 2 CH 2 -(4-n-Hex-Ph) 
i 2 " (2 " N02 " Ph) v NHC °2CH 2 -(3-N0 2 -Ph) % NHCC^CH^-NCfc-Ph) % NHC0 2 CH 2 -(2-MeOCO-Ph) . 
N H C^CH 2 -(3-MeOCO-Ph) „ NHCCkCH2-<3,4-<K-Me-Ph) . NHC0 2 CH 2 -(2,4-di-Me-Ph) s NHC0 2 CH 2 -(4- 
MeOCO-Ph) . NHC0 2 CH 2 -(2-CF 3 -Ph) . NHCQzCHa-(3-CF8-Ph) » NHC0 2 CH 2 -(4-CF 3 -Ph) . NHCCfeCH,^- 
?L 3 J^ ~ ^ NH C0 2 CH 2 -(3-CF 3 0-Ph) . NHCC^C^^-CFaO-Ph) s NHCOzC^ -(4-CF 3 CF 2 OPh) s 
e» CO K 2 £H 2 -(3-MeCO-Ph) » NHC0 2 CH 2 -(3-HOCO-Ph) . NHCQjCHb^HOCO-PH) . NH(CO)SMe , NH(CO)- 
° C °2 Me - NHCOC0 2 Et , NHCOCCfe-n-Pr s NHCOCOH-Pr , NHCOC0 2 -n-Bu s NHCOCCfe-s-Bu 
* ?,«?J£2l£ Bu ^ NH 0000 ^-*- 8 " » NHCOCQ2CH2PH . NHC0C0 2 Ph . N(Me)COC0 2 Me „ N<Me)COC0 2 Et 
:.^^ C02 " n " Pr s N ( Me ) c OC02-i-Pr . NCMeJCOCOj-n-Bu . N(Me)COC0 2 -s-Bu % NdVleJCOCOa-i-Bu » 
N(Me)COC0 2 -t-Bu . N(Me)COC0 2 CH 2 Ph . NtMeJCOCCbPh % N(Et)COC0 2 Me % N(Et)COC0 2 Et . N(Et)- 
COC0 2 -n-Pr „ N(Et)COC0 2 -i-Pr „ N(Et)COC0 2 -n-Bu s NtEtJCOCOz-s-Bu . N(Et)COC0 2 -i-Bu , NfEttCOCC^- 
t-Bu „ N(Et)COC0 2 CH 2 Ph . N(Et)COC0 2 Ph . NHSCCX 3 . NHS(0)CCX 3 % NHS(0)Me . NHS(0)Et . NHS(O)- 
n-Pr . NHS(0)-i-Pr . NHS(0)-n-Bu . NHS(0)-s-Bu . NHS(0)-i-Bu s NHS(0)-t-Bu . NHS(0)CH2Ph . NHS(O)- 
Ph . N(Me)SCCX 3 . N(Me)S(0)CCX 3 . N(Me)S(0)Me » N(Me)S(0)Et , N(Me)S(0)-n-Pr „ N(Me)S(0)-i-Pr . N- 
2S ) S^ n " Bu % N ( Me ) S <°)- s - Bu » N(Me)S(0)-i-Bu . N(Me)S(0)-t-Bu s N(Me)S(0)CH 2 Ph . N(Me)S(0)Ph . 
N(Et)SCCX 3 . N(Et)S(0)CCX 3 . N(Et)S(0)Me , N(Et)S(0)Et , N(Et)S(0)-n-Pr . N(Et)S(0)-i-Pr N N(Et)S(0)-n- 
^o\ N(Et)S(0) " S " BU N N^^S^ 0 )-'- 8 " - N(Et)S(OH-Bu . N(Et)S(0)CH 2 Ph . N(Et)S(0)Ph . NHS0 2 NH 2 s 
NHS0 2 N(Me) 2 . NHS02NHM6 . NHSC^NHEt „ NHS0 2 NH-n-Pr s NHS0 2 NH-i-Pr . NHS0 2 NH-n-Bu . 
M^^, NHPh ^ NHS °^H-(2-CX-Ph) s NHS0 2 NH-(3-CX-Ph) . NHS0 2 NH-(4-CX-Ph) , NHS0 2 NHCH 2 Ph s 
NHCSNH 2 \ NHCON(Me) 2 . NHCON(Me)OMe . NHCONHMe . NHCONHEt , NHCONH-n-Pr , NHCONH-i- 
Pr . NHCONH-n-Bu , NHCONH-s-Bu , NHCONH-i-Bu . NHCONH-t-Bu , NHCONHCH 2 Ph % NHCONHPh 
NHCON(Me)Ph , NHCON(OMe)Ph % N = C(OMe)N(Me) 2 . N = C(SMe)N(Me) 2 . NHCONHS0 2 Me . NHCON- 
HS0 2 Et . NHCONHS0 2 -n-Pr . NHCONHS0 2 -i-Pr . NHCONHS0 2 -n-Bu . NHCONHS0 2 -s-Bu 
NHCONHSC^-i-Bu . NHCONHS0 2 -t-Bu s NHCONHSQzCHzPh . NHCONHS0 2 Ph . NHCONHS0 2 CF 3 % 
NHCSN(Me)2 . NHCSN(Me)OMe % NHCSNHMe » NHCSNHEt . NHCSNH-n-Pr s NHCSNH-i-Pr NHCSNH- 
NHCSNH ' s - Bu » NHCSNH-i-Bu % NHCSNH-t-Bu . NHCSNHCH 2 Ph s NHCSNHPh . NHCONHCOMe . 
NHCONHCOEt . NHCONHCO-(2.6-di-CX-Ph) . NHCONHCO-(2,6-di-F-Ph) . NHCSNHCO-(2 6-di-CX -Ph) 
NHCSNHCO-(2,6-di-F-Ph) . N = CHN(Me) 2 . N = CHN(Et) 2 , N = CHN(Et)Me . N = CHN(Et)Ph " N = C(OMe)- 
Ph , N = C(Me)Ph . -Q30 , -(4-Me-Q30) . -(4-CF 3 -Q30) . -(4-Ph-Q30) . -Q31 . -Q32 , -(4-Me-Q32) , -(4-Me- 
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Q33) . -(4-H-Q33) . -Q34 N -(2,6-di-Me-Q34) % -Q35 . -(2,6-di-Me-Q35) . -Q36 . -(3-Me-Q36) . -Q37 . -Q38 . 
-(3-Me-Q38) > -(4-Me-Q38) . -(5-Me-Q38) . -Q39 . -(3-Me-Q39) . -(4-Me-Q39) s -(5-Me-Q39) . -(6-Me-Q39) . 
-(6-Me-Q40) . -(6-H-Q40) N -(6,3-di-Me-Q40) > -(6.4-di-Me-Q40) . -(6,5-di-Me-Q40) % -Q41 % -Q42 . -(2,5-di- 
Me-Q42) „ -Q43 . -Q44 . -(3,4-di-Me-Q44) v -(3,4-di-Ct-Q44 s -Q45 , -Q46 . -(4-H-Q47) N -(4-Me-Q47) v -(4- 

5 CH 2 C0 2 Me-Q47) . -(4-C0 2 Me-Q47) . NH-(4,6-di-MeO-Q14) . NH-(4,6-di-Me-Q14) s CONH-(4,6-di-MeO- 
Q14) . CONH-(4,6-di-Me-Q14) . NH-(5-CF 3 -3-Cl-Q1) . NHP(0)(0Me)2 . NHP(0)(OEt) 2 s NHP(0)(OEt)S-n-Pr 
. NHP(0)(OEt)SPh . NHP(0)(OEt)0-n-Pr s NHPfOXO-i-Pr^ . NHPfOXO-n-Pr^ . NHP(S)(OMe) 2 s NHP(S)- 
(OEth . NHP(S)(OEt)S-n-Pr v NHP(S)(OEt)SPh „ NHP(S)(OEt)0-n-Pr . NHPfSHO-i-Pr^ . NHP(S)(0-n-Pr) 2 . 
NHP(0)(OMe)Me . NHP(0)(OEt)Me . NHP(0)(OEt)Ph s NHP(0)(0-i-Pr)Me v NHP(0)(0-n-Pr)Me > NHP(S)- 

10 (OMe)Me . NHP(S)(OEt)Me . NHP(S)(OEt)Ph , NHP(S)(0-i-Pr)Me s NH(S)(0-n-Pr)Me N NHP(0)(OMe)OH v 
NHP(0)(OEt)OH . NHCH 2 C0 2 H x NHCH 2 C0 2 Me . NHCH 2 C0 2 Et v NHCH 2 C0 2 -n-Pr N NHCH 2 C0 2 -i-Pr s 
NHCH 2 C0 2 -n-Bu s NHCH 2 C0 2 -s-Bu N NHCH 2 C0 2 -i-Bu , NHCH 2 C0 2 -t-Bu . NHCH 2 C0 2 -t-Am x N 
HCH 2 C0 2 -n-Am . NHCH 2 C0 2 -n-Hex . NHCH 2 C0 2 CH 2 (CH 2 ) 5 Me . NHCH 2 C0 2 CH 2 Ph . NHCH 2 -C0 2 Ph . 
NHCH 2 C0 2 CH 2 C0 2 Me . NHCH 2 C0 2 CH 2 C0 2 Et . NHCH 2 C0 2 CH(Me)C0 2 Me ^ NHC^CCkCHfMeKX^Et . 

75 N(Me)CH 2 C0 2 Me > N(Me)CH 2 C0 2 Et . N(Et)CH 2 C0 2 Me . N(Et)CH 2 C0 2 Et . N(COMe)CH 2 C0 2 Me . N- 
(COMe)CH 2 C0 2 Et . N(COPh)CH 2 C0 2 Me . N(COPh)CH 2 C0 2 Et . NHCH(Me>C0 2 H . NHCH(Me)C0 2 Me , 
NHCH(Me)C0 2 Et . NHCH(Me)C0 2 -n-Pr „ NHCH(Me)C0 2 -i-Pr . NHCHfMeKXVn-Bu ^ NHCH(Me)C0 2 -s-Bu 
* NHCH(Me)C0 2 -i-Bu % NHCH(Me)C0 2 -t-Bu . NHCH(Me)C0 2 -t-Am . NHCH(Me)C0 2 -n-Am . NHCh(Me)- 
C0 2 -n-Hex . NHCH(Me)C0 2 CH 2 (CH 2 ) 5 Me . NHCH(Me)C0 2 CH 2 Ph . NHCH(Me)C0 2 Ph . NHCH(Me)- 

20 C0 2 CH 2 Me . NHCH(Me)C0 2 CH 2 C0 2 Et . NHCH(Me)C0 2 CH(Me)C0 2 Me . NHCH(Me)C0 2 CH(Me)C0 2 Et % 
N(Me)CH(Me)C0 2 Me . N(Me)CH(Me)C0 2 Et N N(Et)CH(Me)C0 2 Me . N(Et)CH(Me)C0 2 Et . N(COMe)CH(Me>- 
C0 2 Me N N(COMe)CH(Me)C0 2 Et . N(COPh)CH(Me)C0 2 Me . N(COPh)CH(Me)C0 2 Et . NHCH(Et)C0 2 H v 
NHCHfEtJCCfeMe , NHCH(Et)C0 2 Et . NHCH(Et)C0 2 -n-Pr . NHCH(Et)C0 2 -i-Pr . NHCH(Et)C0 2 -n-Bu . 
NHCHfEtKXVs-Bu s NHCH(Et)COH-Bu . NHCH(Et)C0 2 -t-Bu . NHCH(Et)C0 2 -t-Am . NHCH(Et)C0 2 -n-Am 

25 NHCh(Et)C0 2 -n-Hex s NHCH(Et)C0 2 CH 2 (CH 2 ) 6 Me . NHCH(Et)C0 2 CH 2 Ph . NHCH(Et)C0 2 Ph > NHCH- 
(CH 2 OMe)C0 2 H . NHCH(CH 2 OMe)C0 2 Me . NHCH(CH 2 OMe)C0 2 Et . NHCH(CH 2 OMe)C0 2 -n-Pr . NHCH- 
(CH 2 OMe)C0 2 -i-Pr . NHCH(CH 2 OMe)C0 2 -n-Bu . NHCH(CH 2 OMe)C0 2 -s-Bu v NHCH(CH 2 OMe)C0 2 -i-Bu . 
NHCH(CH 2 OMe)C0 2 -t-Bu . NHCH(CH 2 OMe)C0 2 -t-Am N NHCH(CH 2 OMe)C0 2 -n-Am . NHCH(CH 2 OMe)C0 2 - 
n-Hex . NHCH(CH 2 OMe)C0 2 CH 2 (CH 2 ) 5 Me . NHCH(CH 2 OMe)C0 2 CH 2 Ph , NHCH(CH 2 OMe)C0 2 Ph . 

30 NHCH(CH 2 OEt)C0 2 H . NHCH(CH 2 OEt)C0 2 Me . NHCH(CH 2 OEt)C0 2 Et v NHCHfC^OEt^O^n-Pr . NHCH- 
(CH 2 OEt)C0 2 -i-Pr . NHCH(CH 2 OEt)C0 2 -n-Bu . NHCH^^OEtJCC^-s-Bu . NHCH(CH 2 OEt)C0 2 -i-Bu . 
NHCH(CH 2 OEt)C0 2 -t-Bu , NHCH(CH 2 OEt)C0 2 -t-Am . NHCH(CH 2 OEt)C0 2 -n-Am . NKCH(CH 2 OEt)C0 2 -n- 
Hex . NHCH(CH 2 OEt) C0 2 CH 2 (CH 2 ) 6 Me . NHCH(CH 2 OEt)C0 2 CH 2 Ph . NHCHtChfeOEt^CkPh . NHCH- 
(SMe)C0 2 H . NHCH(SMe)C0 2 Me . NHCH(SMe)C0 2 Et > NHCH(SMe)C0 2 -n-Pr . NHCH(SMe)C0 2 -i-Pr . 

35 NHCH(SMe)C0 2 -n-Bu . NHCH(SMe)C0 2 -s-Bu . NHCH(SMe)C0 2 -i-Bu . NHCH(SMe)C0 2 -t-Bu s NHCH- 
(SMe)C0 2 -t-Am . NHCH(SMe)C0 2 -n-Am > NHCH(SMe)C0 2 -n-Hex . NHCH(SMe)C0 2 CH 2 (CH 2 ) s Me . 
NHCH(SMe)C0 2 CH 2 Ph . NHCH(SMe)C0 2 Ph x NHCH(j-Pr)C0 2 Me . NHCH(i-Pr)C0 2 Et . NHCH(i-Pr)C0 2 -n- 
Pr . NHCH(i-Pr)C0 2 -i-Pr . NHCH(n-Pr)C0 2 Me . NHCH(n-Pr)C0 2 Et . NHCH(n-Pr)C0 2 -n-Pr % NHCH(n-Pr)- 
C0 2 -i-Pr x NHCH(Ph)C0 2 Me . NHCH(Ph)C0 2 Et . NHCH(Ph)C0 2 -n-Pr . NHCHfPhJCOH-Pr . NHCH 2 CONH 2 

40 . NHCH 2 CONHMe . NHCH 2 C0NHEt . NHCH 2 CONH-n-Pr „ NHCH 2 CONH-i-Pr . NHCH 2 CONH-n-Bu s 
NHCH 2 CONH-s-Bu . NHCH 2 CONH-i-Bu . NHCH 2 CONH-t-Bu „ NHCH 2 CONH-t-Am s NHCH 2 CONH-n-Am . 
NHCH 2 CONH-n-Hex . NHCH 2 CONHCH 2 (CH 2 ) 5 Me . NHCH 2 CONHCH 2 Ph s NHCH 2 CONHPh s 
NHCH 2 CONHCH 2 C0 2 Me . NHCH 2 CONHCH 2 C0 2 Et . NHCH 2 CONHCH(Me)C0 2 Me . NHCH 2 CONHCH(Me)- 
C0 2 Et . N(Me)CH 2 CONHMe . N(Me)CH 2 CONHEt . N(Et)CH 2 CONHMe . N(Et)CH 2 CONHEt . N(COMe)- 

45 CH 2 CONHMe . N(COMe)CH 2 CONHEt . N(COPh)CH 2 CONHMe > N(COPh)CH 2 CONHEt . NHCH(Me)- 
CONH 2 . NHCH(Me)CONHMe . NHCH(Me)CONHEt ^ NHCH(Me)CONH-n-Pr . NHCH (Me) CONH-i-Pr . 
NHCH(Me)CONH-n-Bu v NHCH(Me)CONH-s-Bu . NHCH(Me)CONH-i-Bu . NHCH(Me)CONH-t-Bu . NHCH- 
(Me)CONH-t-Am . NHCH(Me)CONH-n-Am s NHCH(Me)CONH-n-Hex . NHCH(Me)CONHCH 2 (CH 2 ) s Me . 
NHCH(Me)CONHCH 2 Ph . NHCH(Me)CONHPh N NHCH(Me)CONHCH 2 C0 2 Me . NHCH(Me)CONHCH 2 C02€t 

50 . NHCH(Me)CONHCH(Me)C0 2 Me , NHCH(Me)CONHCH(Me)C0 2 Et s NHCH(Me)CONHCH(Me)Ph . N(Me)- 
CH(Me)CONHMe > N(MeJCH(Me)CONHEt . N(Et)CH(Me)CONHMe . N(Et)CH(Me)CONHEt . N(C0Me)CH- 
(Me)CONHMe , N(COMe)CH(Me)CONHEt . N(COPh)CH(Me)CONHMe . N(COPh)CH(Me)CONHEt . NHCH- 
(Et)CONH 2 s NHCH(Et)CONHMe . NHCH(Et)CONHEt . NHCH(Et)CONH-n-Pr s NHCH(Et)CONH-i-Pr v 
NHCH(Et)CONH-n-Bu . NHCH(Et)CONH-s-Bu , NHCH(Et)CONH-i-Bu . NHCH(Et)CONH-t-Bu x NHCH(Et>- 

55 CONH-t-Am . NHCH(Et)CONH-n-Am . NHCH(Et)CONH-n-Hex . NHCH(Et)CONHCH 2 (CH 2 ) G Me . NHCH(Et)- 
CONHCH 2 Ph % NHCH(Et)CONHPh . NHCH(CH 2 OMe)CONH 2 . NHCH(CH 2 OMe)CONHMe . NHCH- 
(CH 2 OMe)CONHEt . NHCH(CH 2 OMe)CONH-n-Pr . NHCH(CH 2 OMe)CONH-i-Pr . NHCH(CH 2 OMe)CONH-n- 
Bu . NHCH(CH 2 OMe)CONH-s-Bu . NHCH(CH 2 OMe)CONH-i-Bu . NHCH(CH 2 OMe)CONH-t-Bu . NHCH- 
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(CH 2 OMe)CONH-t-Am „ NHCH(CH 2 OMe)CONH-n-Am . NHCH(CH 2 OMe)CONH-n-Hex „ NHCH(CH 2 OMe)- 
CONHCH 2 (CH 2 ) 6 Me . NHCH(CH 2 OMe)CONHCH 2 Ph v NHCH(CH 2 OMe)CONHPh » NHCH(CH 2 OEt)COCH 2 x 
NHCH(CH 2 OEt)CONHMe . NHCH(CH 2 OEt)CONHEt , NHCH(CH 2 OEt)CONH-n-Pr „ NHCH(CH 2 OEt)CONH-i- 
Pr . NHCH(CH 2 OEt)CONH-n-Bu % NHCH(CH 2 OEt)CONH-s-Bu . NHCH(CH 2 OEt)CONH-i-Bu , NHCH- 
S (CH 2 OEt)CONH-t-Bu s NHCH(CH 2 OEt)CONH-t-Am . NHCH(CH 2 OEt)CONH-n-Am s NHCH(CH 2 OEt)CONH-n- 
Hex „ NHCH(CH 2 OEt)CONHCH 2 (CH 2 ) 6 Me . NHCH(CH 2 OEt)CONHCH 2 Ph s NHCH(CH 2 OEt)CONHPh „ 
NHCH(SMe)CONH 2 NHCH(SMe)CONHMe . NHCH(SMe)CONHEt . NHCH(SMe)CONH-n-Pr % NHCH(SMe)- 
CONH-i-Pr „ NHCH(SMe)CONH-n-Bu . NHCH(SMe)CONH-s-Bu „ NHCH(SMe)CONH-i-Bu . NHCH(SMe)- 
CONH-t-Bu s NHCH(SMe)CONH-t-Am % NHCH(SMe)CONH-n-Am „ NHCH(SMe)CONH-n-Hex . NHCH(SMe)- 
10 CONHCH 2 (CH 2 ) 6 Me % NHCH(SMe)CONHCH 2 Ph % NHCH(SMe)CONHPh . NHCH(i-Pr)CONHMe „ NHCH0- 
Pr)CONHEt x NHCH(i-Pr)CONH-n-Pr . NHCH(i-Pr)CONH-i-Pr s NHCH(n-Pr)CONHMe . N HC H (n-Pr)CO N HEt 
. NHCH(n-Pr)CONH-n-Pr . NHCH(n-Pr)CONH-i-Pr „ NHCH(Ph)CONHMe „ NHCH(Ph)CONHEt . NHCH(Ph)- 
CONH-n-Pr , NHCH(Ph)CONH-i-Pr . NHCH 2 CN . NHCH(Me)CN s NHC(Me) 2 CN . N(Me)CH 2 CN , N(Me)CH- 
(Me)CN » N(Me)C(Me)2CN „ NHCH 2 CHzCOzMe „ NHCH(Me)CH 2 COz Me s NHCHzCH 2 CH 2 COzMe „ 
75 NHCH 2 CH 2 CH 2 CH 2 C02Me „ NHCH 2 CH 2 C0 2 Et „ NHCH(Me)CH 2 C0 2 Et „ NHCH 2 CH 2 CH 2 C0 2 Et „ 
NHCH 2 CH 2 OfeOfeCCfeEt „ NHCI-fePfOXOMek . NHCH 2 P(0)(OEt) 2 „ NHCH 2 P(0X0-i-Pr)2 „ NHCH 2 P(0)- 
(0-n-Pr) 2 „ NHCH 2 P(S)(OMe)2 „ NHCH 2 P(S)(OEt) 2 . NHCH 2 P(S)(0-i-Pr) 2 s NHCH 2 P(S)(0-n-Pr)2 „ NHCH 2 P- 
(0)(OMe)Me » NHCH 2 P(0)(OEt)Me „ NHCH 2 P(0)(0-i-Pr)Me „ NHCH 2 P(0)(0-n-Pr)Me „ NHCH 2 P(S)(OMe)- 
Me „ NHCH 2 P(S)(OEt)Me » NHCH 2 P(S)(0-i-Pr)Me „ NHCH 2 P(S)(0-n-Pr)Me » NHCH 2 P(O)(0Me)OH „ 
20 NHCH 2 P(0)(OEt)OH „ NHCH 2 P(0)(OH) 2 x NHCHzCHzPfOXOMefc „ NHCH 2 CH 2 P(0)(OEt)2 , NHCH 2 CH 2 P- 
(0)(0-i-Pr)2 s NHCH2CH2P(0)(0-n-Pr)2 s NHCH 2 CH 2 P(S)(OMe)2 v NHCH 2 CH 2 P(SXOEt) 2 » NHCH 2 CH 2 P(S)- 
(0-i-Pr)2 „ NHCH 2 CH 2 P(S)(0-n-Pr)2 % NHCH 2 CH 2 P(O)(0Me)Me % NHCH 2 CH 2 P(0)(OEt)Me „ NHCH 2 CH 2 P- 
(0)(0-i-Pr)Me N NHCH 2 CH 2 P(0)(0-n-Pr)M© „ NHCH 2 CH 2 P(S)(OMe)Me . NHCH 2 CH 2 P(S)(OEt)M© s 
NHCH 2 CH 2 P(S)(0-i-Pr)Me „ NHCH 2 CH 2 P(S)(0-n-Pr)Me » NHCH 2 CH 2 P(0)(OMe)OH „ NHChfeChfePfOXOEt)- 
25 OH „ NHCH 2 CH 2 P(0)(OH)2 s NHCH(P(0)(OMe)2) 2 . NHCH(P(0)(OEt) 2 ) 2 s NHCH(P(0)(0-i-Pr) 2 )2 % NHCH(P- 
(OXO-n-Prfefe „ NHCH(P(0)(OH)2) 2 „ NHCH(P(0)(OMe) 2 )(P(0)(OH) 2 ) „ NHCH(P(0)(OEt)2)(P(0)(OH) 2 ) „ 
NHCH(P(0XOi-PD2) (P(0)(OH) 2 ) . NHCHfPfOXO-n-Prk) (P(0)(OH) 2 ) , NHCfMeHPfOXOMe)^ * NHC(Me)- 
(PtOXOEtJah v NHC(Me)(P(0)(0-i-Pr)2) 2 . NHC(MeXP(OXO-n-Pr)2) 2 „ NHC(Me)(P(0)(OH) 2 )2 „ NHC(Me)(P- 
(0)(OMe) 2 ) (PtOXOH^) „ NHC(MeXP(OXOEt)z) (P(0)(0)(OH) 2 ) , NHC(Me)(P(0)(0-i-Pr) 2 ) (P(0)(OH)2) „ 
30 NHC(Me)(P(OXO-n-Pr) 2 ) (P(OXOH) 2 ) „ N(S0 2 Me)CH 2 CO 2 H % N(S0 2 Me)CH 2 C0 2 Me „ NfSOzMe^HaCOaEt 
. N(S0 2 Me)CH 2 C0 2 -n-Pr , NfSCfeMe^HzCOz-i-Pr . N(S02Me)CH 2 C0 2 -n-Bu . N(S0 2 Me)CH 2 C0 2 -s-Bu . 
N(S0 2 Me)CH 2 C0 2 -i-Bu . N(SOzMe)CH 2 COz-t-Bu „ NfSOzMeJCI-feCCk-t-Am „ NfSOzMeJCHaCOz-n-Am . N- 
(S02Me)CH 2 C0 2 -n-Hex . NtSOzMe^HzCOzCH^CHzfcMe v N(S0 2 Me) CH 2 C0 2 CH 2 Ph . N(S0 2 Me)- 
CH 2 C0 2 Ph . N^OzMeJCHzCONHz „ N(S0 2 Me)CH 2 CONHMe . N(S0 2 Me)CH 2 CONHEt , N(SOzMo)- 
35 CH 2 CONH-n-Pr s N(SOzMe)CH 2 CONH-i-Pr . N(SOzMe)CH 2 CONH-n-Bu , N(S0 2 Me)CH 2 CONH-s-Bu , N- 
(SOsiMeJCHzCONH-i-Bu . N(S0 2 Me)CH 2 CONH-t-Bu . NtSOzMe^^CONH-t-Am s N(S0 2 M©)CH 2 CONH-n- 
Am . N(S0 2 Me)CH 2 CONH-n-Hex , N(SOzMe)CH 2 CONHCHz(CHz) s Me . N(S0 2 Me)CH 2 CONHCH 2 Ph , IM- 
(SOzMeJCHzCONHPh s N(S0 2 Me)CH(Me)C0 2 H % N(S0 2 Me)CH(Me)C0 2 Me . N(SO 2 Me)CH(Me)C0 2 Et s N- 
(S0 2 Me)CH(Me)CO 2 -n-Pr % N(SOzMe)CH(Me)C0 2 -i-Pr . N(S0 2 Me)CH(Me)COz-n-Bu . N(S0 2 Me)CH(Me)- 
40 CCb-s-Bu . NfSOzMeJCHfMeJCOH-Bu > N(S0 2 Me)CH(Me)C0 2 -t-Bu . N(S0 2 Me)CH(Me)C0 2 -t-Am . N- 
(S0zM©)CH(Me)C0z-n-Am . N(S0 2 Me)CH(Me)COz-n-Hex N NtSC^MeJCHtMeJ^C^fC^JsM© . N- 
(SOzMeJCHtMe^C^CHaPh v NtSOzMeJCHtMeJCCbPh . N(S0 2 Me)CH(Me)CONH 2 % N(S0 2 Me)CH(M©)- 
CONHMe . N(S0 2 Me)CH(Me)CONHEt , N(S0 2 Me)CH(Me)CONH-n-Pr . N(SOzMe)CH(Me)CONH-i-Pr . N- 
(SOzMe)CH(Me)CONH-n-Bu . N(SOzMe)CH(Me)CONH-s-Bu . N(S0 2 Me)CH(Me)CONH-i-Bu . N(SOzMe)- 
45 CH(Me)CONH-t-Bu . N(S0 2 Me)CH(Me)CONH-t-Am . N(S0 2 Me)CH(Me)CONH-n-Am . N(S0 2 Me)CH(Me)- 
CONH-n-Hex . N(S0 2 Me)CH(Me)CONHCH 2 (CH 2 )6Me . N(S0 2 Me)CH(Me)CONHCH 2 Ph s N(S0 2 Me)CH- 
(Me)CONHPh . N(S02Et)CH 2 C0 2 H » N(S0 2 Et)CH 2 C0 2 Me . N(S0 2 Et)CH 2 C0 2 Et , NfSOzEDCHjCOz-n-Pr . 
N(S0 2 Et)CH 2 COz-i-Pr . N(S0 2 Et)CH 2 COz-n-Bu % N(S0 2 Et)CH 2 C0 2 -s-Bu % NtSOzEOCHzCCb-i-Bu > N- 
(SOzEt)CHzCOz-t-Bu , N(SOzEt)CHzCOz-t-Am . N(S0 2 Et)CH 2 C0 2 -n-Am . N(SOzEt)CH 2 C02-n-Hex , N- 
so (SOzEOCHzCOzCHjKCHzkMe > N(SOz Et)CH 2 COz CH 2 Ph , N(S0 2 Et)CH 2 C0 2 Ph . N(S02Et)CH 2 CONHz s N- 
(SOzEt)CH 2 CONHMe % N(SOzEt)CH 2 CONHEt . N(S0 2 Et)CH 2 CONH-n-Pr . N(S0zEt)CH 2 CONH-i-Pr s N- 
(SOzEQCHzCONH-n-Bu . N(S0 2 Et)CH 2 CONH-s-Bu . N(S0 2 Et)CH 2 CONH-i-Bu , NtSC^EtJCHzCONH-t-Bu . 
N(S0 2 Et)CH 2 CONH-t-Am % N(SOzEt)CH 2 CONH-n-Am . N(S0 2 Et)CH 2 CONH-n-Hex . N(S0 2 Et)- 
CH 2 CONHCH 2 (CH 2 )6Me . N(S0 2 Et)CH 2 CONHCH 2 Ph s N(S0 2 Et)CH 2 CONHPh % N(S0 2 Et)CH(Me)C0 2 H „ 
55 N(SOzEt)CH(Me)COzMe . N(S0 2 Et)CH(Me)COzEt , N(S0 2 Et)CH(Me)C0 2 -n-Pr s N(S0 2 Et)CH(Me)COz-i-Pr s 
N(S0 2 Et)CH(Me)COz-n-Pr , N(S0 2 Et)CH(Me)COz-n-Bu „ N(SOzEt)CH(Me)COz-s-Bu s N(S0 2 Et)CH(Me)- 
COz-i-Bu . N(S0 2 Et)CH(Me)C0 2 -t-Bu „ N(SOzEt)CH(Me)C0 2 -t-Am . N(SO 2 Et)CH(Me)C0 2 -n-Am H N- 
(SOzEt)CH(Me)C0 2 -n-Hex % N(SOzEt)CH(Me)COzCH 2 (CH 2 ) 6 M© „ N(S0 2 Et)CH(Me)C0 2 CH 2 Ph % N(S0 2 Et)- 
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CH(Me)C0 2 Ph . N(S0 2 Et)CH(Me)CONH 2 . N(S0 2 Et)CH(Me)CONHMe . N(S0 2 Et)CH(Me)CONHEt . N- 
(S0 2 Et)CH(Me)CONH-n-Pr . N(S0 2 Et)CH(Me)CONH-i-Pr N N(S0 2 Et)CH(Me)CONH-n-Bu . N(S0 2 Et)CH(Me)- 
CONH-s-Bu v N(S0 2 Et)CH(Me)CONH-i-Bu . N(S0 2 Et)CH(Me)CONH-t-Bu „ N(S0 2 Et)CH(Me)CONH-t-Am x 
N(S0 2 Et)CH(Me)CONH-n-Am . N(S0 2 Et)CH(Me)CONH-n-Hex . N(S0 2 Et)CH(Me)CONHCH 2 (CH 2 ) 5 Me . N- 

5 (S0 2 Et)CH(Me)CONHCH 2 Ph . N(S0 2 Et)CH(Me)CONHPh s NHMe s NHEt . NH-n-Pr . NH-i-Pr . NH-n-Bu . 
NH-s-Bu . NH-i-Bu . NH-t-Bu . NH-t-Am v NH-n-Am . NH-n-Hex . NHCH 2 (CH 2 ) 6 Me . NHCH 2 Ph . NHPh . 
NH-(2-N0 2 -Ph) . NH-(4-N0 2 -Ph) , NH-(2,4-di-N0 2 -Ph) . NH-(2-N0 2 -4-CF 3 -Ph) . NH-^-NO^-CFs-Ph) „ 
NH-(2,6-di-N0 2 -4-CF 3 -Ph) . NH-(2,4-di-N0 2 -6-CF 3 -Ph) s NH-(2,4,6-tri-N0 2 -Ph) . NH-(2,6-di-N0 2 -4-CF 3 -5- 
Cl-Ph) . NHCH 2 -(2-F-Ph) . NHCH 2 -(3-F-Ph) . NHCH 2 -(4-F-Ph) . NHCH 2 -(2-Cl-Ph) . NHCH 2 -(3-CX-Ph) . 

10 NHCH 2 -(4-Cl-Ph) s NHCH 2 -(2-Br-Ph) N NHCH 2 -(3-Br-Ph) % NHCH 2 -(4-Br-Ph) . NHCH 2 -(2-l-Ph) „ NHCH 2 -<3- 
l = Ph) s NHCH 2 -(4-l-Ph) . NHCH 2 -(2-Me-Ph) . NHCH 2 -(3-Me-Ph) . NHCH 2 -(4-Me-Ph) . NHCH 2 -(2-MeO-Ph) 
. NHCH 2 -(3-MeO-Ph) N NHCH 2 -(4-MeO-Ph) N NHCH 2 -(4-Et-Ph) . NHCH 2 -(4-n-Pr-Ph) . NHCH 2 -(4-i-Pr-Ph) . 
NHCH 2 -<4-n-Bu-Ph) . NHCH 2 -<4-s-Bu-Ph) , NHCH 2 -(4-i-Bu-Ph) . NHCH 2 -(4-t-Bu-Ph) . NHCH 2 -(4-t-Am-Ph) . 
NHCH 2 -(4-n-Hex-Ph) . NHCH 2 -(2-N0 2 -Ph) . NHCH 2 -(3-N0 2 -Ph) . NHCHz-^-NCfe-Ph) s NHCH 2 -(2-MeOCO- 

15 Ph) . NHCH 2 -(3-MeOCO-Ph) s NHCH 2 -(4-MeOCO-Ph) , NHCH 2 -(2-CF 3 -Ph) . NHCH 2 -(3-CF 3 -Ph) s NHCH 2 - 
(4-CF 3 -Ph) s NHCH 2 -(2-CF 3 0-Ph) . NHCH 2 -(3-CF 3 0-Ph) „ NHCH 2 -(4-CF 3 0-Ph) . NHCH 2 -(4-CF 3 CF 2 0-Ph) . 
NHCH 2 -(3-MeCO-Ph) . NHCH 2 -(3-HOCO-Ph) „ NHCH 2 -(4-HOCO-Ph) . NHCH(Me)Ph . NHCH 2 CH 2 Ph . N- 
(Me) 2 > N(Et) 2 s N(n-Pr) 2 . Nfl-Pr^ . N(Me)Et . N(n-Bu) 2 . N(s-Bu) 2 . Nfl-Bu^ Nft-Buk . Nft-Am^ . N(n- 
Am) 2 v NHCF 3 s NHCH 2 CF 3 x NHCH 2 CH 2 CF 3 . NHCH(Me)CF 3 . NHCHfCFsk „ NHCH(F)CF 3 s NH(CF 2 )- 

20 3 CF 3 , NH(CF 2 )sCF 3 s NH(CF 2 ) 7 CF 3 . NHCCi 3 . NHCHCX 2 . NHCH 2 CCl 3 . NHCH 2 C1 . NHCH 2 CH 2 Ci . 
NHCH 2 CH 2 CH 2 CJt s NHCH 2 CH(Ci)Me . NHCH 2 C(CI) = CH 2 . NHCH(OH)CCl 3 . NHCh = CH 2 . 
NHCH 2 CH = CH 2 . NHCH(Me)CH = CH 2 . NHCfMe^CH = CH 2 . NHCH 2 OCH . NHCH(Me)OCH . NHC- 
(Me) 2 C^CH , NHCH 2 C(Me) = CH 2 . N(CH 2 CH = CH 2 ) 2 . N(CH 2 C^CH) 2 . NH-c-Pr . NH-c-Bu s NH-c-Pen . 
NH-c-Hex . NHCH 2 -c-Pr . NHCH 2 -c-Bu x NHCH 2 -c-Pen . NHCH 2 -c-Hex . NHCH 2 OMe ^ NHCH 2 OEt 

25 NHCH 2 0-n-Pr . NHCH 2 0-i-Pr . NHCH 2 On-Bu s NHCH 2 0-s-Bu . NHCH 2 0-i-Bu . NHCH 2 0-t-Bu . NHCH 2 0- 
t-Am . NHCH 2 0-n-Am s NHCH 2 0-n-Hex . NHCH 2 OCH 2 (CH 2 )eMe . NHCH 2 OCH 2 Ph . NHCH 2 OPh . 
NHCH 2 CH 2 OMe s NHCH 2 CH 2 OEt . NHCH 2 CH 2 0-n-Pr . NHCH 2 CH 2 0-i-Pr . NHCH 2 CH 2 0-n-Bu x 
NHCH 2 CH 2 0-s-Bu . NHCH 2 CH 2 0-i-Bu . NHCH 2 CH 2 0-t-Bu . NHCH 2 CH 2 0-t-Am . NHCH 2 CH 2 0-n-Am . 
NHCH 2 CH 2 0-n*Hex . NHCH 2 CH 2 OCH 2 (CH 2 ) 5 Me % NHCH 2 CH 2 OCH 2 Ph . NHCH 2 CH 2 OPh . NHCH(Me)- 

30 CH 2 OMe . NHCH(Me)CH 2 OEt . NHCH(Me)CH 2 0-n-Pr . NHCH(Me)CH 2 0-i-Pr . NHCH(Me)CH 2 0-n-Bu . 
NHCH(Me)CH 2 0-s-Bu s NHCH(Me)CH 2 0-i-Bu . NHCH(Me)CH 2 0-t-Bu . NHCH(Me)CH 2 O-t-Am . NHCH(Me)- 
CH 2 0-n-Am . NHCH(Me)CH 2 0-n-Hex . NHCH(Me)CH 2 OCH 2 (CH 2 ) 5 Me . NHCH(Me)CH 2 OCH 2 Ph . NHCH- 
(Me)CH 2 OPh . NHOCH 2 C0 2 Me s NHOCH 2 C0 2 Et , N(Me)OCH 2 C0 2 Me . N(Me)OCH 2 C0 2 Et . NHNH 2 . 
NHNHS0 2 Me v NHNHS0 2 Et > NHNHS0 2 -n-Pr . NHNHSCfe-i-Pr . NHNHS0 2 -n-Bu . NHNHS0 2 -s-Bu . 

35 NHNHSOH-Bu . NHNHSC^-t-Bu . NHNHS0 2 -t-Am . NHNHS0 2 -n-Am . NHNHSC^-n-Hex . 
NHNHS0 2 CH 2 (CH 2 ) 6 Me . NHNHS0 2 CH 2 Ph . NHNHS0 2 Ph . NHN(S0 2 Me) 2 . NHN(S0 2 Et) 2 . NHN(S0 2 -n- 
Pr) 2 . NHN(S0 2 -i-Pr) 2 . NHN(S0 2 -n-Bu) 2 \ NHN(S0 2 -s-Bu) 2 . NHN(S0 2 -i-Bu) 2 . NHN(S0 2 -t-Bu) 2 . NHN- 
(S0 2 -t-Am) 2 . NHN(S0 2 -n-Am) 2 . NHN(S0 2 -n-Hex) 2 . NHN(S0 2 CH 2 (CH 2 ) 5 Me) 2 . NHN(S0 2 CH 2 Ph) 2 . 
NHN(S0 2 Ph) 2 . N(NH 2 )S0 2 Me . N(NH 2 )S0 2 Et . N(NH 2 )S0 2 -n-Pr s N(NH 2 )S0 2 -i-Pr . N(NH 2 )S0 2 -n-Bu , N- 

40 (NH 2 )S0 2 -s-Bu . N(NH 2 )S0 2 -i-Bu . N(NH 2 )S0 2 -t-Bu . N(NH 2 )S0 2 -t-Am s N(NH 2 )S0 2 -n-Am . N(NH 2 )S0 2 -n- 
Hex . N(NH 2 )S0 2 CH 2 (CH 2 ) G Me . N(NH 2 )S0 2 CH 2 Ph . N(NH 2 )S0 2 Ph . N(COCH 2 Cl)CH 2 OEt . N(COCH 2 Br)- 
CH 2 OEt s N(COCH 2 CX)CH 2 0-i-Pr . N(COCH 2 Br)CH 2 0-i-Pr . N(COCH 2 Cl)CH 2 On-Bu s N(COCH 2 Br)CH 2 0- 
n-Bu . N(COCH 2 Cl)CH 2 0-i-Bu . N(COCH 2 Br)CH 2 0-i-Bu ^ N(COCH 2 Cl)CH 2 C0 2 Me . N(COCH 2 Br)- 
CH 2 C0 2 Et . N(COCH 2 Ct)CH(Me)CH 2 OMe . N(COCH 2 Br)CH(Me)CH 2 OMe . N(COCH 2 OMe)CH(Me)C0 2 Me 

45 . N(COCH 2 OMe)CH(Me)C0 2 Et s N(COCH 2 OMe)-Q1 5 . N(COCH 2 OMe)-Ql5 x N(COCH 2 OMe)-Q17 . N- 
(COCH 2 OMe)-Q17 . N(COCH 2 OMe)-Q19 . N(COCH 2 OMe)-Q19 s N(CO-Ql6)CH(Me)C0 2 Me . N- 
(COCH 2 CI)-Q17 . N(COCH 2 Br)-Q17 . N(C0CH 2 C1)-Q15 . N(COCH 2 Br)-Ql5 . N(COCH 2 Cl)CH(Me)C0 2 Me 
s N(COCH 2 Ph)CH(Me)C0 2 Et . N(COCH 2 Ph)CH(Me)C0 2 Me . N(COCH 2 Ph)CH(Me)C0 2 Et . N(CO-c-Pr)-Ql5 
. N(CO-c-Pr)-Q15 . N(CO-Q18)CH(Me)C0 2 Me . N(CO-Ql8)CH(Me)C0 2 Et . NHCOCH 2 OMe x NHCOCH 2 OEt 

50 . NHCH = NOMe . NHCH = NOEt . NHCH 2 CON(Me)-(6-MeO-Q1) . NHCH 2 CON(Me)-(6-Me-Q1) . 
NHCH 2 CON(Me)Ph . NHCOCH 2 CH(Me)CH 2 C0 2 H N NHCOCH 2 CH(Me)CH 2 C0 2 Me s NHCOCH 2 CH(Me)- 
CH 2 C0 2 Et . NHCOCH 2 CH ^JCHsCC^H . NHCOCH 2 CH(CF 3 ) CH 2 C0 2 Me . NHCOCH 2 CH(CF 3 ) 
CH 2 C0 2 Et . NHCH 2 SMe . NHCH 2 S0 2 Me . NHCH 2 SEt . NHCH 2 S0 2 Et ^ NHCH 2 CN 
in which Qi to Q*7 are as shown below. 
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[Wettable powder] 



45 



50 



The compound of the present invention 

Solid carrier 

Surfactant 

Others 



5-80 parts 
10 - 85 parts 
1-10 parts 
1-5 parts 



As the others, there may be mentioned, for example, an anticaking agent. 
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[Emulsifiable concentrate] 



The compound of the present invention 


1 • 


- 30 parts 


Liquid carrier 


30- 


- 95 parts 


Surfactant 


5 


■ 15 parts 



10 [Rowable formulation] 



The compound of the present invention 


5 • 


• 70 parts 


Liquid carrier 


15- 


* 65 parts 


Surfactant 


5 • 


■ 12 parts 


Others 


5- 


* 30 parts 



As the others, there may be mentioned, for example, an antifreezing agent, a thickening agent, etc. 

20 

[Granular wettable formulation (Dry flowable formulation)] 



The compound of the present invention 


20 - 90 parts 


Solid carrier 


10-60 parts 


Surfactant 


1-20 parts 



30 [Granule] 



The compound of the present invention 


0.01 • 


* 1 0 parts 


Solid carrier 


90- 


- 99.99 parts 


Others 


0 • 


• 5 parts 



[Formulation example 1] Wettable powder 

40 





Present compound D-12 


50 parts 




Zeeklite PFP 


43 parts 


45 


(Kaolin series clay: produced by Zeeklite Kogyo K.K., tradename) 





Sorpol 5050 


2 parts 


50 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



Runox 1000C 


3 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 
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Carplex #80 (Anticaking agent) 



2 parts 



(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and pulverized to prepare a wettable powder. 
[Formulation example 2] Emulsifiable concentrate 



10 



15 



Present compound D-12 


3 parts 


Xylene 


76 parts 


Isophorone 


1 5 parts 


Sorpol 3005X 


6 parts 


(Mixture of an nonionic surfactant and an anionic surfactant: produced by Toho 


Chemical Industry Co., Ltd., tradename) 



20 



The above components were uniformly mixed to prepare an emulsifiable concentrate. 
[Formulation example 3] Flowable formulation 



25 


Present compound D-12 


35 parts 


Agrizole S-71 1 


8 parts 




(Nonionic surfactant: produced by Kao Corporation, tradename) 



30 



35 



40 



Runox 1000C 



0.5 part 



(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



1 % Rodopole water 



20 parts 



(Thickening agent: produced by Rhone-Poulenc S.A., tradename) 



Ethylene glycol (Antifreezing agent) 


8 parts 


Water 


28.5 parts 



The above components were uniformly mixed to prepare a flowable formulation. 
[Formulation example 4] Granular wettable powder (Dry flowable formulation) 



50 



Present compound D-12 
Isobam No. 1 


75 parts 
10 parts 


(Anionic surfactant: produced by Kuraray Isoprene Chemical Co., Ltd., tradename) 
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10 





Vanilex N 


5 parts 




(Anionic surfactant: produced by Sanyo Kokusaku Pulp Co., Ltd., tradename) 


5 














Carplex #80 


1 0 parts 








(White carbon: produced by Shionogi & Co., Ltd., tradename) 





The above components were uniformly mixed and finely pulverized to prepare a dry flowable formula- 



tion. 



[Formulation example 5] Granule 



75 



20 



Present compound D-1 2 


0.1 part 


Bentonite 


55.0 parts 


Talc 


44.9 parts 



25 



The above components were uniformly mixed and pulverized, and then a small amount of water was 
added and the mixture was stirred, mixed and kneaded, and granulated by an extrusion type granulating 
machine and dried to prepare granule. : ^ : ' 

[Formulation example 6] Wettable powder 



30 



Present compound D-1 5 
Zeeklite PFP 


50 parts 
43 parts 


(Kaolin series clay: produced by Zeeklite Kogyo K.K., tradename) 



35 



Sorpol 5050 


2 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



AO 



Runox 1000C 


3 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



45 



50 



Carplex #80 (Anticaking agent) 


2 parts 


(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and pulverized to prepare a wettable powder. 
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[Formulation example 7] Emulslfiable concentrate 



Present compound D-15 

Xylene 

Isophorone 

Sorpol 3005X 


3 parts 
76 parts 
15 parts 

6 parts 


(Mixture of an nomonic surfactant and an anionic surfactant: produced by Toho 
Chemical Industry Co., Ltd., tradename) 



The above components were uniformly mixed to prepare an emulsifiable concentrate. 
JS [Formulation example 8] Flowable formulation 



20 


Present compound D-15 
Agrizole S-71 1 


35 parts 
8 parts 




(Nomonic surfactant: produced by Kao Corporation, tradename) 



25 



Runox 1000C 


0.5 part 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



30 I 1 % Rod °P°'e water | 20 parts (Thickening agent: produced by Rhone-Poulenc S.A., tradename) 



Ethylene glycol (Antifreezing agent) 


8 parts 


Water 


28.5 parts 



The above components were uniformly mixed to prepare a flowable formulation. 
m [Formulation example 9] Granular wettable powder (Dry flowable formulation) 



45 



50 



Present compound D-15 
Isobam No. 1 


75 parts 
10 parts 


(Anionic surfactant: produced by Kuraray Isoprene Chemical Co., Ltd., tradename) 



Vanilex N 


5 parts 


(Anionic surfactant: produced by Sanyo Kokusaku Pulp Co., Ltd., tradename) 
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Carplex #80 



1 0 parts 



(White carbon: produced by Shionogi & Co., Ltd., tradename) 



76 



BNSDOCID: <EP 0563384A1 J_> 



EP 0 563 384 A1 

The above components were uniformly mixed and finely pulverized to prepare a dry flowable formula- 



tion. 



[Formulation example 10] Granule 



w 



Present compound D-15 


0.1 part 


Benton ite 


55.0 parts 


Talc 


44.9 parts 



75 



The above components were uniformly mixed and pulverized, and then a small amount of water was 
added and the mixture was stirred, mixed and kneaded, and granulated by an extrusion type granulating 
machine and dried to prepare granule. 

[Formulation example 11] Wettable powder 



20 



25 



30 



35 



40 



45 



50 



55 



Present compound D-16 
Zeeklite PFP 


50 parts 
43 parts 


(Kaolin series clay: produced by Zeeklite Kogyo K.K., tradename) 



Carplex #80 (Anticaking agent) 


2 parts 


(White carbon: produced by Shionogi & Co., Ltd., tradename) 



| Sorpol 5050 


2 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



Runox 1000C 


3 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



The above components were uniformly mixed and pulverized to prepare a wettable powder. 
[Formulation example 12] Emulsifiable concentrate 



Present compound D-16 


3 parts 


Xylene 


76 parts 


Isophorone 


1 5 parts 


Sorpol 3005X 


6 parts 


(Mixture of an nonionic surfactant and an anionic surfactant: produced by Toho 


Chemical Industry Co., Ltd., tradename) 



The above components were uniformly mixed to prepare an emulsifiable concentrate. 
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[Formulation example 13] Flowable formulation 



10 



15 



20 





Present compound D-16 
Agrizole S-71 1 


35 parts 
8 parts 






(Nonionic surfactant: produced by Kao Corporation, tradename) 










Runox 1000C I 


0.5 part 


(Anionic surfactant: produced by Toho Chemical 


Industry Co., Ltd., tradename) 



1 % Rodopole water 



20 parts 



(Thickening agent: produced by Rhone-Poulenc S.A., tradename) 



Ethylene glycol (Antifreezing agent) 
Water 



8 parts 
28.5 parts 



25 



30 



35 



The above components were uniformly mixed to prepare a flowable formulation. 
[Formulation example 14] Granular wettable powder (Dry flowable formulation) 



Present compound D-16 
Isobam No. 1 


75 parts 
1 0 parts 


(Anionic surfactant: produced by Kuraray Isoprene Chemical Co., Ltd., tradename) 



40 



Vanilex N 


5 parts I 


(Anionic surfactant: produced by Sanyo Kokusaku Pulp Co., Ltd., tradename) | 



45 



50 



Carplex #80 



10 parts 



(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and finely pulverized to prepare a wettable powder. 
[Formulation example 15] Granule 



55 



Present compound D-16 

Bentonite 

Talc 



0.1 part 
55.0 parts 
44.9 parts 



addJd h0 a nH b Z COm # ponents were uniform,v mi *ed and pulverized, and then a small amount of water was 
added and the mixture was stirred, mixed and kneaded, and granulated by an extrusion type gTanuIalg 
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machine and dried to prepare granule. 
[Formulation example 16] Wettable powder 

5 



Present compound D-22 
Zeeklite PFP 


50 parts 
43 parts 


(Kaolin series clay: produced by Zeeklite Kogyo K.K., tradename) 



10 





Sorpol 5050 


2 parts 


15 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 





Runox 1 000C 


3 parts 


20 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 





Carplex #80 (Anticaking agent) 


2 parts 


25 


(White carbon: produced by Shionogi &Co., Ltd., tradename) 



The above components were uniformly mixed and pulverized to prepare a wettable powder. 
30 [Formulation example 17] Emulsifiable concentrate 



Present compound Dt22 


3 parts 


Xylene 


76 parts 


Isophorone 


15 parts 


Sorpol 3005X 


6 parts 


(Mixture of an nonionic surfactant and an anionic surfactant: produced by Toho 


Chemical Industry Co., Ltd., tradename) 



The above components were uniformly mixed to prepare an emulsifiable concentrate. 
[Formulation example 18] Flowable formulation 

45 





Present compound D-22 


35 parts 




Agrizole S-71 1 


8 parts 


50 


(Nonionic surfactant: produced by Kao Corporation, tradename) 





Runox 1000C 


0.5 part 


55 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 
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1 % Rodopole water 


20 parts 


(Thickening agent: produced by Rhone-Poulenc S.A., tradename) 



Ethylene glycol (Antifreezing agent) 


8 parts 


Water 


28.5 parts 



10 



15 



20 



25 



The above components were uniformly mixed to prepare a flowable formulation. 
[Formulation example 19] Granular wettable powder (Dry flowable formulation) 



Present compound D-22 
Isobam No. 1 


75 parts 
10 parts 


(Anionic surfactant: produced by Kuraray Isoprene Chemical Co., Ltd., tradename) 



Vanilex N 


5 parts 


(Anionic surfactant: produced by Sanyo Kokusaku Pulp Co., Ltd., tradename) 



30 



35 



Carplex #80 



10 parts 



(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and finely pulverized to prepare a wettable powder. 
[Formulation example 20] Granule 



40 



Present compound D-22 


0.1 part 


Bentonite 


55.0 parts 


Talc 


44.9 parts 



fl J H h t!fr co ™P onents w ere uniformly mixed and pulverized, and then a small amount of water was 

^lT^^ ^T r6 W3S Stlrred ' mlX6d 3nd kneaded ' and Qranulated by an extrusion type granulating 
machine and dried to prepare granule. y 



prepare granule. 
[Formulation example 21] Wettable powder 



50 



Present compound D-24 
Zeeklite PFP 


50 parts 
43 parts 


(Kaolin series clay: produced by Zeeklite Kogyo K.K., tradename) 
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Sorpol 5050 


2 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



5 



Runox 1000C 


3 parts 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



10 



Carplex #80 (Anticaking agent) 


2 parts 


(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and pulverized to prepare a wettable powder. 
[Formulation example 22] Emulsifiable concentrate 

20 



Present compound D-24 


3 parts 


Xylene 


76 parts 


Isophorone 


1 5 parts 


Sorpol 3005X 


6 parts 


(Mixture of an nonionic surfactant and an anionic surfactant: produced by Toho 


Chemical Industry Co., Ltd., tradename) 



30 . The above components were uniformly mixed to prepare an emulsifiable concentrate. 
[Formulation example 23] Flowable formulation 



35 


Present compound D-24 


35 parts 




Agrizole S-71 1 


8 parts 




(Nonionic surfactant: produced by Kao Corporation, tradename) 



40 



Runox 1000C 


0.5 part 


(Anionic surfactant: produced by Toho Chemical Industry Co., Ltd., tradename) 



45 



1 % Rodopole water 


20 parts 


(Thickening agent: produced by Rhone-Poulenc S.A., tradename) 



Ethylene glycol (Antifreezing agent) 


8 parts 


Water 


28.5 parts 



The above components were uniformly mixed to prepare a flowable formulation. 
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[Formulation example 24] Granular wettable powder (Dry flowable formulation) 



Present compound D-24 
Isobam No. 1 


75 parts 
10 parts 


(Anionic surfactant: produced by Kuraray Isoprene Chemical Co., Ltd., tradename) 



10 



15 



20 



Vanilex N 



5 parts 



(Anionic surfactant: produced by Sanyo Kokusaku Pulp Co., Ltd., tradename) 



Carplex #80 



10 parts 



(White carbon: produced by Shionogi & Co., Ltd., tradename) 



The above components were uniformly mixed and finely pulverized to prepare a wettable powder. 
[Formulation example 25] Granule 



25 



30 



35 



40 



45 



50 



55 



Present compound D-24 


0.1 part 


Bentonite 


55.0 parts 


Talc 


44.9 parts 



In'd t a h b e °m^Z PO r nt f- T Unif0 , rm,y miX6d 3nd P ulverized - and «hen a small amount of water was added 
a"" dL~re S g S rut m,Xed *" ^ "* 9 ™ * ™ — " *■» -chine 
For practical use, the wettable powder, the emulsifiable concentrate, the flowable formulation and the 
granular wettable powder are diluted 50 to 1000-fold with water and applied so that the 
component is 0.0001 to 10 kg per one hectare (ha) effective 



[Test example 1] Test of herbicidal effect by soil treatment 



In aplastic box having a length of 15 cm, a width of 22 cm and a depth of 6 cm was charoed a 
sterilized diluvial soil, and Echinochloa crus-ga.li (barnyardgrass), Digitaria JLLS^tSSEl 
Cyperug microira (annual sedge), Solanum lTlg7nm-(black nightshade). Gill^ a ciliata g ryS 
Ronppa ,nd|ca .ndian field cress).-7ici^orn7^hiat. soybean and colfin^«»SL^S 
covering w.th sort about 1 cm, chemicals were applied uniformly using a small sized spray on * surf ace o 

1 J h S h° ■ , d0S8 ° f GffeCtiVe in9redi6nt iS 38 P^etermined The chemical Equo at applying wi 
used by d.lutmg the preparation prepared according to the above formulation examples etc., witn water aZ 
this was apphed. After 3 weeks from the application of the chemical liquor, herb cida effecT agaS 

SSSTtS? ^ eXamin6d aCC ° rdin9 t0 thS f0 " 0Win9 jUd96ment standard CrtulHre 

Judgement standard 



5 
4 
3 
2 
1 



Weed killing rate 90 % or more (substantially completely killed) 
Weed killing rate 70 to 90 % 
Weed killing rate 40 to 70 % 
Weed killing rate 20 to 40 % 
Weed killing rate 5 to 20 % 
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0 Weed killing rate 5 % or lower (substantially no effect) 
The above weed killing rate was obtained by the following equation by after measuring an above- 
ground green forage weight in the chemical treated area and an above-ground green forage weight in the 
non-treated area. 

5 

Weed killing rate = (1 - (above-ground green forage weight in chemical treated area/above-ground green 
forage weight in non-treated area)) x 100 

[Test example 2] Test of herbicidal effect by foliar treatment 

10 

In a plastic box having a length of 15 cm, a width of 22 cm and a depth of 6 cm was charged a 
sterilized diluvial soil, and seeds of Echinochloa crus-galli (barnyardgrass), Digitaria adscendens - 
(Crabgrass), Cyperus microira (annual sedge), Solanum nigrum (black nightshade), Galinsoga ciliata (hairy 
galinsoga), Rorippa indica (indian field cress), rice, corn, wheat, soybean, cotton and sugar beet were spot- 
75 sewed and after covering with soil about 1 cm. Each kinds of plants were reached to 2 to 3- leaf stage, 
chemicals were applied uniformly to the foliar portion so that the dose of the effective ingredient is as 
predetermined. 

The chemical liquor at applying was used by diluting the preparation prepared according to the above 
formulation examples, etc., with water and this was applied using a small sized spray to whole surface of 
20 the foilar portion. After 4 weeks from the application of the chemical liquor, herbicidal effect against 
respective weeds and crops were examined according to the judgement standard in Test example 

1 . The results are shown in Table 4. 

25 [Test example 3] Test of herbicidal effect under watering condition 

In 1/5000 are Wagner pot was placed a diluvial soil and water was charged therein and mixed to make 
a watering condition with a water depth of 2 cm. Each seed of Echinochloa crus-galli (barnyardgrass), 
Monochoria vaginalis (ducksalad), Rotala indica (toothcap) and Scirpus juncoides (bulrush) was sewed 

30 mixedly in the above pot. Also, root of Sagittaria pygmaea (arrowhead) and Cyperus serotinus (perennial flat 
sedge) were placed therein and rice seedlings at 2.5-leaf stage was transplanted. The pot was placed in a 
green house at 25 to 30 ■ C to grow plants, and 2 days after sewing, diluted chemical solution was added 
dropwise to the water surface with a messpipet so that the dose of the chemical as predetermined. After 3 
weeks from the dropping of the chemical liquor, herbicidal effect against respective weeds and crops were 

35 examined according to the judgement standard in Test example 1 . The results are shown in Table 5. 
Symbols in the respective tables mean as shown below. 





N: 


Echinochloa crus-galli (barnyardgrass) 




M: 


Digitaria adscendens (crabgrass) 




K: 


Cyperus microiria (annual sedge) 


40 


H: 


Solanum nigrum (black nightshade) 




D: 
I: 


Galinsoga ciliata (hairy galinsoga) 
Rorippa indica (Indian field grass) 




R: 


rice 




T: 


corn 


45 


W: 


wheat 




S: 


soybean 




C: 


cotton 




B: 


sugar beet 




a: 


Scirpus juncoides (bulrush) 


50 


b: 


Monochoria vaginalis (ducksalad) 




c: 


Rotala indica (toothcap) 




d: 


Sagittaria pygmaea (arrowhead) 




e: 
f: 


Cyperus serotinus (perennial flat sedge) 
transplanted rice 
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Table 3 



Compound Dose 



70 



75 



20 



25 



30 



35 



40 



45 



SO 



D- 
D - 
D - 
D- 
D - 
D- 
D- 
D- 
D - 

D - 1 0 
D-ll 
D-12 
D- 1 3 
D-14 
D-15 
D - 1 6 
D - 1 7 
D- 1 8 



-LaZaL 



0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 4 
0. 1 
0. 4 
0. 1 
0. 4 
0. 4 



4 



K H 



I 



S C 



3 2 5 5 5 5 0 0 0 0 1 

3 2 5 5 2 5 1 0 0 0 0 

2 3 5 5 5 5 0 0 0 0 0 

5 5 5 5 5 



0 0 



0 0 



2 4 5 5 5 5 1 0 0 0 1 



2 3 4 5 5 5 0 0 



0 1 



4 3 5 5 5 5 1 0 0 0 0 



2 2 4 



5 0 0 



2 4 5 5 5 5 0 



0 0 
0 0 



12 4 5 

2 2 3 5 

4 5 5 5 
2 4 4 5 

5 5 5 5 
4 5 5 5 
13 5 5 
12 15 
2 15 5 



5 0 0 0 0 0 
5 0 0 0 0 0 



5 I 



0 0 2 



5 0 0 0 0 1 

5 1 0 0 0 0 

5 110 12 

5 1 0 0 0 0 

5 0 0 0 0 1 

5 0 0 0 0 0 
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Table 3 (Contd.) 



5 


Compound 


Dose 
























No. 


(a/a) 


N M 


K 


H 


D 


1 


R 


T 


w 


s 


c 


10 


u - I 3 


0. 4 


3 4 


5 


5 


5 


5 


0 


0 


0 


0 


0 




D - 2 0 


0. 1 


3 5 


5 


5 


5 


5 


1 


0 


0 


0 


1 


15 


D - 2 1 


0. 4 


3 5 


5 


5 


5 
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4 


0 


3 


5 5 


5 


1 


2 


0 


3 3 


1 


20 


D-8 1 


1. 6 


1 


o 

u 


i 
i 


3 9 


9 




i 

I 


0 


3 3 


1 




D - 8 2- 




J 

4 


1 


2 


5 5 


4 


2 


3 


1 


4 3 


1 


25 


D - 8 3 


1. 6 


1 


1 


3 


5 5 


5 


1 


2 


0 - 


1 4 


1 




D - 8 i 

v OH 


1 C 
1 . D 


2 


1 


0 


5 5 


5 


3 


1 


1 ! 


! 3 


2 


30 


D-85 


1. 6 


0 


0 


° 


5 4 


5 


0 


0 


0 ] 


0 


0 




D - 8 fi 




1 


0 


1 


5 4 


3 


0 


2 


0 j 


2 


0 


35 


n - ft 7 


1 . 6 


0 


0 


1 


5 4 


5 


0 


1 


0 0 


1 


0 




D - 8 8 


0. 4 


1 


1 




5 5 


5 


n 
u 


A 

V 


fl 9 

v 2 


A 

2 


2 




D-89 


a. l 


2 


1 




S 5 


5 


0 


0 


0 4 


3 


2 


40 


D-90 


1. 6 


1 


1 




5 5 


5 


1 


1 


0 3 


3 


3 




D-9 1 


0. 4 


4 


1 




5 S 


5 


1 


1 


0 4 


3 


2 


45 


D-92 


0. 4 


1 


1 




5 5 


5 


0 


1 


0 2 


5 


2 




D-93 


1. 6 


1 


1 




5 5 


5 


0 


0 


0 3 


3 


3 


50 


D-9 4 


1. 6 


2 


3 




5 5 


5 


I 


1 


2 3 


5 


0 
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Table 4 (Contd.) 



Cortpound Dose 

Ho* (q/a) 



K H 



! 



B 



70 



75 



D-9 5 
D-9 6 
D-9 7 
D-9 8 



6. 3 
1. 6 
0. 4 
0. 4 



3 5 5 5 0 
5 5 5 5 2 



5 5 5 



5 



5 5 



0 0 

0 2 

0 4 

0 5 



5 2 

5 3 

5 5 

5 5 
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Table 5 






5 


Compound 


Dose 












No . 


(a/a) 


N 




t> 

V 


a C f 


10 


D-3 1 


0. 4 


5 




5 


* 9 (1 




D-53 


0. 4 


5 


5 5 


5 


1 5 0 


15 


D - 5 4 


0. 4 




3 0 


5 : 


1 9 U 




D - 6 1 




9 


D 5 


5 J 


5 0 




D - 6 2 


0. 4 


c 
0 


9 9 


5 5 


3 0 


20 


D - 6 3 


0. 4 


c 
3 


3 9 


3 9 


9 0 




D - 6 4 


0. 4 


9 




v 9 


C A 

9 0 


25 


D - 6 5 


0. 4 


c 
3 


D 9 


5 1 


C A 

9 0 




0-66 


0. 4 


c 
3 


3 9 


t C 
v 9 


3 0 


30 


D - 6 7 


0. 4 


c 

a 


- 9 9 


* 3 


3 U 




D - 6 9 


0. 4 


5 


5 5 




5 0 


35 


D - 7 0* 


0. 4 


c 
3 






C A 
3 0 




D - 7 6 


0. 4 


5 


S 5 


5 4 


5 0 


40 


D - 7 7 


0. 4 


c 

3 


e c 
9 5 


5 ; 


3 0 




D - 8 0 


0. 4 


5 


4 5 


5 5 


S 0 


45 


D - 8 2 
D - 8 9 


0. 4 
0 4 


5 
5 


S S 

4 S 


S 5 

3 9 


4 A 

5 0 




D-9 1 


0. 4 


5 


5 5 


5 9 


4 0 


50 


D - 9 6 


0. 4 


5 


S 5 


5 5 


4 0 



55 <Utilizability in industry) 

The uracil derivative represented by the formula (I) of the present invention can be used for important 
crops w.th safety and shows high herbicidal effect agains many weeds with low dose, and is available as an 
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active ingredient for a selective herbicide. 



Claims 



1. An uracil derivative represented by the formula (1): 




R 2 




Da 



(i) 



R 3 



•N — Db 



5 



in which 



R 1 represents a hydrogen atom, a Ci to C3 alkyl group or a C1 to C3 haloalkyl group; 
R 2 represents a Ci to Cs haloalkyl group; 

R 3 represents a hydrogen atom, a C1 to C G alkyl group, a Ci to Ce haloalkyl group, a 
hydroxymethyl group, a halogen atom or nitro group; 
R A represents a hydrogen atom or a halogen atom; 

R 5 represents a hydrogen atom, a halogen atom, a nitro group or a cyano group; 
X represents an oxygen atom or a sulfur atom; 

D a and D b each independently represents a hydrogen atom, a Ci to Cs alkyl group, a Ci to Ce 
haloalkyl group, a C3 to Ca cycloalkyl group, a C 3 to Cs cycloalkyl(Ci to C*)alkyl group, a C2 to Cs 
alkenyl group, a Ca to Cs alkynyl group, a C2 to Cs haloalkenyl group, a C3 to Cs haloalkynyl group, a 
C 3 to C 8 halocycloalkyl group, a C 3 to Ca halocycloalkyl(Ci to C 4 )alkyl group, CH(OH)CCI 3 , 
Ar in which Ar represents a phenyl group or a naphthyl group each of which may be substituted by one 
or two or more substituents, 

-L 1 -Ar in which Ar has the same meaning as above, and L 1 represents a Ci to C6 alkyl chain, a O2 to 
Cs alkenyl chain or a C2 to C6 alkynyl chain each of which may be branched, 

Het in which Het represents a 5-membered heterocyclic residue, a 6-membered heterocyclic residue or 
a fused heterocyclic residue each of which contains, as a ring constituent atom, at least one atom 
selected from a sulfur atom, an oxygen atom and a nitrogen atom and may be substituted by one or 
two or more substituents, 

-L 1 -Het in which Het and L 1 have the same meanings as above, 

-L 2 -D 52 in which D 52 represents a hydrogen atom, a Ci to C20 alkyl group, a Ci to C20 haloalkyl group, 
a Ca to Cs cycloalkyl group, a C3 to Cs cycloalkyl(Ci to C*)alkyl group, a C2 to Cs alkenyl group, a C3 
to Cs alkynyl group, a C2 to Cs haloalkenyl group, a C3 to Cs haloalkynyl group, a C3 to Cs 
halocycloalkyl group, a C3 to Cs halocycloalkyl(Ci to C*)alkyl group, a Ci to C* alkoxy(Ci to COalkyl 
group, 

Ar (Ar has the same meaning as above), -U-Ar group (Ar and L 1 have the same meanings as above), 
Het (Het has the same meaning as above) or -L 1 -Het (Het and L 1 have the same meanings as above), 
and L 2 represents -C(O)-, -C(S)-, -S0 2 -. -S(O)-, -S-, -0-, -C(0)0-, -C(0)S-, -C(S)0-, -C(S)S- or - C(0)C- 
(O)O-, 

-L 3 -0-D 52 in which D 52 has the same meaning as above, and L 3 represents a Ci to Cg alkyl chain, a C2 
to Cg alkenyl chain or a C2 to Cs alkynyl chain, each of which may be substituted by one or two or 
more substituents and may be branched, and the substituent may be selected from a Ci to C4 
alkyloxycarbonyl group, a Ci to C* haloalkyl group, a Ci to C* alkoxy(Ci to C 4 )alkyl group, a Ci to C* 
alkylthio group, Ar (Ar has the same meaning as above), -L 1 -Ar (Ar and L 1 have the same meanings as 
above), Het (Het has the same meaning as above) and -U-Het (Het and L 1 have the same meanings as 
above), 

-L^S-D 52 in which D 52 and L 3 have the same meanings as above, 
-L 3 -C(0)-D 52 in which D 52 and L 3 have the same meanings as above, 
-L 3 -C(S)-D 52 in which D 52 and L 3 have the same meanings as above, 
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-LS-CfOJO-D" in which D 32 and L 3 have the same meanings as above, 
-O-U'-CfOJO-D 52 in which D 52 and L 3 have the same meanings as above, 
-L 3 -C(0)S-D S2 in which D 32 and L 3 have the same meanings as above, 
-0-L 3 -C(0)S-D 52 in which D 52 and L 3 have the same meanings as above, 

-CfOhND^D 33 in which D 52 has the same meaning as above, and D 53 represents a hydrogen atom, a 
Ci to Cg alkyl group, 

a C, to C 8 haloalkyl group, a Ci to Cs alkoxy group, a C, to C 6 alkylcarbonyl group, a C, to Ce 
haloalkylcarbonyl group, 

a C, to Cs alkoxycarbonyl group, a C, to Cs alkylsulfonyl group, a C, to Cs haloalkylsulfonyl group, Ar 
(Ar has the same meaning as above), -L 1 -Ar group (Ar and L 1 have the same meanings as above), -C- 
(0)-Ar (Ar has the same meaning as above), -C(S)-Ar (Ar has the same meaning as above) or -SOz-Ar 
(Ar has the same meaning as above), and alternatively D 52 and D 33 together with a nitrogen atom to 
which they are attached may form a 5- to 7-membered ring, and the ring constituent atoms are 
selected from a carbon atom, a nitrogen atom, an oxygen atom and a sulfur atom 
is -CfSJ-ND^D 53 in which D 52 and D 53 have the same meanings as above, 

-LS-CfOJ-ND^D 53 in which D 52 , D 33 and L 3 have the same meanings as above, 
-L 3 -C(S)-NDS 2 DS3 in which D 32 , 053 and L 3 have the same meanings as above, 
-SOz-ND 52 !^ 3 in which D 52 and D 53 have the same meanings as above, 
-SO2O-D 53 in which D 53 has the same meanings as above, -S0 2 0-Si(CH 3 ) 3 , 
20 -S02-L'-Si(CH3) 3 in which L' has the same meaning as above, -SO2CH2SO2CH3 
-P(0)(OD")(OD5 3) in which D 32 and D 33 have the same meanings as above 
-P(0)(OD S2 )(SD 33 ) in which D 32 and D 33 have the same meanings as above, 
-P(0)(OIfi 2 )Zfi 2 in which D 52 and D 53 have the same meanings as above 
-P(0)(SD")[>s3 jn whicn and ^3 have the same meanings as above, 
25 -P(S)(OD 32 )(ODS 3 ) in which D 52 and D 53 have the same meanings as above, 
-PfSXOD^KSD 33 ) in which D 52 and D 33 have the same meanings as above 
-P(S)(OD 52 )DS 3 in which D 52 and D 33 have the same meanings as above, 
-P(S)(SD S2 )D S3 in which D 52 and D 53 have the same meanings as above 
-lAPfOKOD^XOD 33 ) in which D 52 , D 33 and L 3 have the same meanings as above. 
30 -L 3 -P(O)(0D")<SD») in which D 52 , D 33 and L 3 have the same meanings as above 
-L 3 -P(0)(OD-5 2 )D« in which D 32 , D 33 and L 3 have the same meanings as above. 
-LS-PfOXSD 32 )!) 33 in which D 32 . D 33 and L 3 have the same meanings as above, 
-L 3 -P(S)(OD 32 )(OD 33 ) in which D 32 . D 53 and L 3 have the same meanings as above. 
-L 3 -P(S)(OD 32 )(SD 33 ) in which D 32 , D 53 and L 3 have the same meanings as above, 
as -OPfSKOD^D 33 in which D 32 , D 33 and L 3 have the same meanings as above, 
-L 3 -P(S)(SD 32 )D53 in wnich D52i D s3 and L 3 nave tne same meanings as above 

-C(D 33 )(P(0)(OD 32 ) 2 ) 2 in which D 32 and D 53 have the same meanings as above. 

-CD^D 5 * in which D 32 has the same meaning as above, and D 54 represents a hydrogen atom a 

halogen atom, a C, to Cs alkyl group, a C, to Cs alkoxy group, a C to Cs alkylthio group or Ar (Ar has 
40 the same meaning as above), 

-L 3 -CN in which L 3 has the same meaning as above, 

-ND 52 D 33 in which D 32 and D 53 have the same meanings as above, 

-CH = N-O-D 52 in which D 52 has the same meaning as above, 

= CD 34 -ND 32 D 33 in which D 32 , D 33 and D 3 * have the same meanings as above, 
45 -L 2 -D 5S in which L 2 has the same meaning as above, and D 53 represents a C1 to Cs alkyl group, a Cz 

to Cs alkenyl group or a C2 to Ck alkynyl group each of which may be substituted by one or two or 

more of a C, to Ce haloalkyl group or one or two or more of a C, to C* alkyloxycarbonyl group and 

may be branched, or 

-L'-SOz-D 36 in which L 1 has the same meaning as above, and D 36 represents a C1 to Cs alkyl group- 
and alternatively D a and D b together with a nitrogen atom to which they are attached may form a 3- to 
8-membered ring and the ring constituent atoms are selected from a carbon atom, 
a nitrogen atom, an oxygen atom, a sulfur atom and a phosphorus atom, and the ring may be 
substituted: 

provided that except for the case where D a and D b both represent hydrogen atoms, the case where D a 
represents -L 2 -D 32 (L 2 represents -SO2-, and D 52 represents the C, to C* alkyl group or the C, to C 3 
haloalkyl group) and D b represents the hydrogen atom, the C, to C* alkyl group, the Cz to C 5 alkenyl 
group, the C 3 to Cs alkynyl group, the Cz to Cs acyl group, the C, to C« alkylsulfonyl group or a (C, to 
C 3 alkoxy) d to Cz alkyl group are excluded. ~ 
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2. An uracil derivative according to Claim 1, which is represented by the formula (1): 



R 1 



R 2 




Da 



(1) 



R 3 



N — Db 



S 



in which 



R 1 represents a hydrogen atom, a Ci to Cs alky! group or a Ci to C3 haloalkyl group; 
R 2 represents a Ci to Cg haloalkyl group; 

R 3 represents a hydrogen atom, a Ci to Cg alkyl group, a Ci to C 6 haloalkyl group, a 
hydroxymethyl group, a halogen atom or a nitro group; 
R 4 represents a hydrogen atom or a halogen atom; 

R 5 represents a hydrogen atom, a halogen atom, a nitro group or a cyano group; 
X represents an oxygen atom or a sulfur atom; 

D a and D b each independently represents a hydrogen atom, a Ci to Cs alkyl group, a Ci to Cg 
haloalkyl group, a C3 to Ca cycloalkyl group, a C3 to Cs cycloalkyl(Ci to C*)alkyl group, a C2 to Cs 
alkenyl group, a C3 to Cs alkynyl group, a C2 to Cs haloalkenyl group, a Cs to Cs haloalkynyl group, a 
C 3 to Cs halocycloalkyl group, a C3 to C 8 halocycloalkyl(Ci to COalkyl group, CH(OH)CCl3, 
Ar in which Ar represents a phenyl group or a naphthyl group each of which may be substituted by one 
or two or more substituents and the substituent may be selected from a Ci to C4 alkyl group, a C3 to 
Cg cycloalkyl group, a Ci to C4 haloalkyl group, a C3 to Cg halocycloalkyl group, a halogen atom, a 
cyano group, a nitro group, a hydroxy group, a Ci to C4 alkoxy group, a Ci to C4 haloalkoxy group, a 
Ci to Ca alkylcarbonyl group, a carboxyl group, a Ci to C4 alkoxycarbonyl group, an amino group, a Ci 
to C4 alkylamino group, an acetamino group, a N,N-dimethylamino group and a methanesulfonyl group, 
-L 1 -Ar in which Ar has the same meaning as above, and L 1 represents a Ci to C6 alkyl chain, a C2 to 
C6 alkenyl chain or a C2 to Cg alkynyl chain each of which may be branched, 

Het in which Het represents a 5-membered heterocyclic residue, a 6-membered heterocyclic residue or 
a fused heterocyclic residue each of which contains, as a ring constituent atom, at least one atom 
selected from a sulfur atom, an oxygen atom and a nitrogen atom and may be substituted by one or 
two or more substituents, and the substituent may be selected from a Ci to C4 alkyl group, a C3 to Cg 
cycloalkyl group, a Ci to C4 haloalkyl group, a Ca to Cg halocycloalkyl group, a halogen atom, a cyano 
group, a nitro group, a hydroxy group, a Ci to C4 alkoxy group, a Ci to C4 haloalkoxy group, a Ci to 
C4 alkylcarbonyl group, a carboxyl group, a Ci to C4 alkoxycarbonyl group, an amino group, a Ci to C4 
alkylamino group, an acetamino group, a N,N-dimethylamino group and a methanesulfonyl group, 
-U-Het in which Het and L 1 have the same meanings as above, 

-L^D 52 in which D 52 represents a hydrogen atom, a Ci to C20 alkyl group, a Ci to C20 haloalkyl group, 
a Ca to Cs cycloalkyl group, a C3 to Cs cycloalkyl(Ci to C^alkyl group, aC2 to Cs alkenyl group, a C3 
to Cs alkynyl group, a C2 to Cs haloalkenyl group, a C3 to Cs haloalkynyl group, a C3 to Cs 
halocycloalkyl group, a Cs to Cs halocycloalkyl(Ci to C4>alkyl group, a Ci to C4 alkoxy(Ci to C4>alkyl 
group, 

Ar (Ar has the same meaning as above), -U-Ar group (Ar and L 1 have the same meanings as above), 
Het (Het has the same meaning as above) or -U-Het (Het and L 1 have the same meanings as above), 
and L 2 represents -C(O)-, -C(S)-, -SO2-, -S(O)-, -S-, -O, -C(0)0-, -C(0)S-, -C(S)0-, -C(S)S- or - C(0)C- 
(O)O-, 

-L 3 -0-D 52 in which D 52 has the same meaning as above, and L 3 represents a Ci to C6 alkyl chain, a C2 
to Cg alkenyl chain or a C2 to Cg alkynyl chain each of which may be substituted by one or two or 
more substituents and may be branched and the substituent may be selected from a Ci to C4 
alkyloxycarbonyl group, a Ci to C4 haloalkyl group, a Ci to C4 alkoxy(Ci to C4>alkyl group, a Ci to C4 
alkylthio group, 

Ar (Ar has the same meaning as above), -L 1 -Ar group (Ar and L 1 have the same meanings as above), 
Het (Het has the same meaning as above) and -L 1 -Het (Het and L 1 have the same meanings as above), 
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-L3-S-D52 in which D 32 and L 3 have the same meanings as above, 
-L 3 -C(0)-D 32 in which D 32 and L 3 have the same meanings as above, 
-L 3 -C(S)-D S2 in which 0 s2 and L 3 have the same meanings as above, 
-L3-C(0)0-D5 2 in which D 52 and L3 have the same meanings as above 
-0-L 3 -C(0)0-D 32 in which D 32 and L3 have the same meanings as above 
-LS-CfOJS-D 52 in which D 32 and L 3 have the same meaning as above 
-0-l_3-C(0)S-DS2 in which D 52 and L 3 have the same meanings as above 

-C(C)-ND5 2 D» in which D 32 has the same meaning as above, and D 33 represents a hydrogen atom, a 
Ci to C 8 alkyl group, 

I P 1 ,.! 0 . C8 u haloalk y' arou P' a C, to Cs alkoxy group, a C, to C 6 alkylcarbonyl group, a C, to Cs 
naloalkylcarbonyl group, 

fA C L t0 ?J alkox Y carbon * 9 rou P- a Ci to Cs alkylsulfonyl group, a C, to C 6 haloalkylsulfonyl group. Ar 
Ar has the same meaning as above), -L 1 -Ar group (Ar and L 1 have the same meanings as above). -C- 
? J 1 " ( u th8 S3me meanin9 as above >- "C(S)-Ar (Ar has the same meaning as above) or -SOz-Ar 
Z T?u Same meanin 9 as above )> and alternatively D 52 and D 33 together with a nitrogen atom to 
wh.ch they are attached may form a 5- to 7-membered ring, and ring constituent atoms are selected 
trom a carbon atom, a nitrogen atom, an oxygen atom and a sulfur atom 
-C(S)-ND5 2 D5 3 i n which D 52 and D s3 have the same meanjngs as above ' 

-L 3 -C(0)-ND»D 33 in which D 52 , D 33 and L 3 have the same meanings as above 
-Lf-CfSJ-ND 32 ^ in which D", D 53 and L3 have the same meanings as above 
-S0 2 -ND 32 D 5 3 in which D 52 and D 33 have the same meanings as above. 
-SOzO-D 53 in which [5 s3 has the same meaning as above 
-S020-Si(CH3)3. 

-S02-L 1 -Si(CH 3 )3 in which L 1 has the same meaning as above 
25 -SOzCHzSOzCHg, 

-PfOXOD^XOD 33 ) in which D 32 and D 53 have the same meanings as above 
-P(0)(OE) 32 )(SD 3 3 ) in which D 52 and D 53 have the same meanings as above 
-PfOXOD 52 )^ 3 m which D 52 and D 33 have the same meanings as above 
-PfPXSD 32 )^ 3 in which D 32 and D 33 have the same meanings as above 
-PfSXOD^XOD 33 ) in which D 52 and D 53 have the same meanings as above 
-P(S)(OD 32 )(SD 33 ) in which D 52 and D 33 have the same meanings as above 
-PfSXOD^D" in which D 52 and D 33 have the same meanings as above 
-PfSXSD^D" in which D 52 and D 33 have the same meanings as above 
-LS-PfOXOD^XOD") in which D 52 , D 53 and L 3 have the same meanings as above 
-L 3 -P(0)(OD 32 )(SD 33 ) in which D 52 , D 53 and L 3 have the same meanings as above 
-L^OXOD 32 )^ 3 in which D 32 , D 33 and L 3 have the same meanings as above 
-L3-P(0)(SD«)D» in which D 52 , D 33 and L 3 have the same meanings as above" 
-L 3 -P(S)(OD 32 )(OD 33 ) in which D 52 , D 33 and L 3 have the same meanings as above 
-L 3 -P(S)(OD 3 2)(SD«) in which D 32 . D 53 and L 3 have the same meanings as above 
-LS-PfS)^^ 2 )^ 3 in which D 52 , D 33 and L 3 have the same meanings as above. 
-lAPfSXSD 32 )!) 33 in which D 52 , D 33 and L 3 have the same meanings as above 
-CfD^XPfOXOD 3 ^ in which 052 and D 53 have the same meanings as above, 
-CD 32 D 3 * m which D 52 has the same meaning as above, and D 34 represents a hydrogen atom a 
halogen atom, a C, to Ck alkyl group, a Ci to Ce alkoxy group, a C, to C 6 alkylthio group or Ar (Ar has 
45 the same meaning as above), x 
-L 3 -CN in which L 3 has the same meaning as above, 
-ND^D 33 in which D 52 and D 53 have the same meanings as above. 
-CH = N-0-D 52 in which D 52 has the same meaning as above, 
= C^-ND 32 D 33 in which D 32 , D 53 and D s * have the same meanings as above, 

-L -D ,n which L 2 has the same meaning as above, and D 55 represents a C, to Ck alkyl group, a Cz 
to Cs alkenyl group or a Cz to C 6 alkynyl group each of which may be substituted by one or two or 

ma^be branched C or hal0alkyl 9r ° UP ^ °" e °' " m ° re ° f 3 ° 1 4 ° °* alk y |oxvcarbon y | 9 rou P and 
-L'-SOz-D 36 in which U has the same meaning as above, and D 56 represents a Ci to Cs alkyl group- 
tit f arnative| y D » and D b may form a 3- to 8-membered ring and the ring constituent atoms are 
selected from a carbon atom, a nitrogen atom, an oxygen atom, a sulfur atom and a phosphorus atom 
and the ring may be substituted by one or two or more of a substituent, and the substituent may be 
selected from a C, to C, alkyl group, a Q, to Cs cycloalkyl group, a C, to C* haloalkyl group, a C 3 to 
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C6 halocycloalkyl group, a halogen atom, a cyano group, a nitro group, a hydroxy group, a Ci to C* 
alkoxy group, a Ci to C4 haloalkoxy group, a C1 to C4 alkylcarbonyl group, a carboxyl group, a C1 to 
C4 alkoxycarbonyl group, an amino group, a Ci to C4 alkylamino group, an acetamino group, a N,N- 
dimethylamino group and a methanesulfonyl group: 

provided that except for the case where D a and D b both represent hydrogen atoms, the case where D a 
represents -L 2 -D 52 (L 2 represents -SO2-, and D 52 represents the Ci to C4 alkyl group or the Ci to C* 
haloalkyl group) and D b represents the hydrogen atom, the Ci to C4 alkyl group, the C2 to Cs alkenyl 
group, the C 3 to Cs alkynyl group, the C 2 to Cs acyl group, the Ci to C4 alkylsulfonyl group or the (Ci 
to C3 alkoxy) Ci to C2 alkyl group are excluded. 

3. An uracil derivative according to Claim 1, which is represented by the formula (1): 



R 1 represents a methyl group; 

R 2 represents a trifluoromethyl group; 

R 3 represents a hydrogen atom; 

R 4 represents a hydrogen atom or a halogen atom; 

R 5 represents a halogen atom; 

X represents an oxygen atom; 

D a and D b each independently represents a hydrogen atom, a Ci to Cg alkyl group, a C3 to Cg 
alkenyl group, a C3 to Cs alkynyl group, 

-L 1 -Ar in which L 1 represents a Ci to Cs alkyl chain, a C2 to Cg alkenyl chain or a C2 to Cs alkynyl 
chain each of which may be branched, and Ar represents a phenyl group or a naphthyl group each of 
which may be substituted by one or two or more of a substituent, and the substituent may be selected 
from a Ci to C4 alkyl group, a Ci to C4 haloalkyl group, a halogen atom, a nitro group, a Ci to C4 
alkoxy group and a Ci to C4 alkoxycarbonyl group, 

Het in which Het represents a pyridine ring, a thiophene ring and a furan ring, 
-L 1 -Het in which Het and L 1 have the same meanings as above, 

-L 2 -D 52 in which D 52 represents a hydrogen atom, a Ci to Cs alkyl group, a Ci to Cs haloalkyl group, a 
C3 to Cs cycloalkyl group, a C3 to Cs cycloalkyl(Ci to C 2 )alkyl group, a C 3 to Cs alkenyl group, a C 3 to 
Cs alkynyl group, a Ci to C4 alkoxy(Ci to C4>alkyl group, Ar (Ar has the same meaning as above), -L 1 - 
Ar (Ar and L 1 have the same meanings as above), Het (Het has the same meaning as above) or -L 1 -Het 
(Het and L 1 have the same meanings as above), and L 2 represents -C(O)-, -C(S)-, -SO2-, -S(O)-, -S-, -C- 
(O)O-, -C(0)S-, -C(S)0-, -C(S)S- or -C(0)C(0)0-. 

-L^O-D 52 in which D 52 has the same meaning as above, and L 3 represents a Ci to Cs alkyl chain, a C2 
to Cs alkenyl chain or a C2 to Cs alkynyl chain each of which may be substituted by one or two or 
more of a Ci to C4 haloalkyl group or a Ci to C4 alkyloxycarbonyl group and may be branched, 
-L 3 -C(0)-DP 2 in which D 52 and L 3 have the same meanings as above, 

-CfOJ-ND^D 53 in which D 52 has the same meaning as above, and D 53 represents a hydrogen atom, a 
Ci to Cs alkyl group, a Ci to Cs alkoxy group, a Ci to C4 alkylsulfonyl group, Ar (Ar has the same 
meaning as above) or -U-Ar group (Ar and L 1 have the same meanings as above), and alternatively D S2 
and D 53 together with a nitrogen atom to which they are attached may form a 5- or 6-membered ring, 
-CJSJ-ND 52 ^ 3 in which D 52 and D 53 have the same meanings as above, 
-l^-CfOJ-ND 52 !} 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-LM^SJ-ND^D 53 in which D 52 , D 53 and L 3 have the same meanings as above, 
-PtOXOD^XOD 53 ) in which D 52 and D 53 have the same meanings as above, 
-LS-PfOHOD^MOD 53 ) in which D 52 , D 53 and L 3 have the same meanings as above. 
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in which 
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-L 3 -CN in which L 3 has the same meaning as above, 

= CD 5 *-ND 52 D 53 in which D« and D 53 have the same meanings as above, and D 54 repersents a 
hydrogen atom, a halogen atom, a Ci to C 6 alkyl group, a Ci to C 6 alkoxy group, a Ci to C* alkylthio 
group or Ar (Ar has the same meaning as above), 

-L 2 -D 5S in which L 2 has the same meaning as above, and D 55 represents a Ci to Ck alkyl group, a G> 
to C 6 alkenyl group or a C 2 to C 6 alkynyl group each of which may be substituted by one or two or 
more of a Ci to C* haloalkyl group or one or two or more of a Ci to C 4 alkyloxycarbonyl group and 
may be branched, or 

-L 1 -S0 2 -D 56 in which L 1 has the same meaning as above, and D 56 represents a Ci to C* alkyl group; 
and alternatively D a and D b together with a nitrogen atom to which they are attached may form a ring 
represented by 



15 



20 




or yS0 2 

-N 




25 



provided that except for the case where D a and D b both represent hydrogen atoms, the case where D a 
represents -L 2 -D 52 (L 2 represents -SO2-, and D 52 represents the Ci to C* alkyl group or the Ci to C 3 
haloalkyl group), and D b represents a hydrogen atom, a Ci to C* alkyl group, a Q> to Cs alkenyl group, 
a C 3 to Cs alkynyl group, a C2 to Cs acyl group, a Ci to C* alkylsulfonyl group or a (Ci to C 3 alkoxy) 
Ci to C2 alkyl group are excluded. 

4. A herbicide comprising the uracil derivative as defined in Claim 1 as an effective ingredient. 
30 5. A herbicide comprising the uracil derivative as defined in Claim 2 as an effective ingredient. 

6. A herbicide comprising the uracil derivative as defined in Claim 3 as an effective ingredient. 

7. A method for killing weeds and inhibiting their growth, which comprises applying the uracil derivative as 
35 defined in Claim 1 in an amount effective for killing the weeds. 

8- A method for killing weeds and inhibiting their growth which comprises applying the uracil derivative as 
defined in Claim 2 in an amount effective for killing the weeds. 

40 9. A method for killing weeds and inhibiting their growth which comprises applying the uracil derivative as 
defined in Claim 3 in an amount effective for killing the weeds. 

10. A process for preparing the uracil derivative as defined in Claim 1, which comprises reacting a fi- 
acrylate ester represented by the formula (5): 



R 3 N/COaG 1 



R 2 ' ^NH 2 

(5) 

ss in which G 1 represents a Ci to C* alkyl group or an N-alkyl-/3-acrylate ester represented by the formula 
(8): 
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R 3 




C0 2 G' 



R 2 ^NHR 1 

(8) 



with a phenyliso(thio)cyanate represented by the formula (6): 



Da 



XCN 




—Ob 



R s 



(6) 



or an N-phenyl(thio)carbamate represented by the formula (7): 



H 

G 2 -0GN 



R 4 



Da 
I 




—Ob 



(7) 



in which Q 2 represents a Ci to C4 alkyl group or a phenyl group, 

and, if necessary, reacting the resulting product with an alkylating agent. 

11. A process for preparing the uracil derivative as defined in Claim 1, which comprises reacting 
aminoaryl uracil compound represented by the formula (9): 



R : 



R 4 A 5 
NHs 



R 2 N X 
I 

R l 



(9) 

with a D B -halogen compound, and then reacting the resulting product with a D b -halogen compound. 
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